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PART I.~FIELD. 


SECTION I.—WHEELS AND AXLITEEES. 


OHAPTEE I— CLASSIFICATION AND CONSTRUCTION. 

Wheels are classified according to the axletreo arms on which 
they will run. 

There are two distinct varieties of axletree arms in the service. 

The first, commonly known as “ the old pattern arm,” was used 
with all field and transport carriages previously to 1868. 

The second, or “new pattern” arm, was approved in 1868, and 
has, since that date, been generally introduced for new carriages. 

The axletrees belonging to each pattern are divided into three 
classes, namely: first, second and third, according to the dimensions 
of their arms. All arms of the same class and pattern are similar 
in dimensions, and suitable for all wheels of corre.sponding class 
and pattern. With a few exceptions, first class axletrees tire used 
generally foi; siege gun carriages; second (‘hvss for field artillery 
carriages ; and third class for transport wagons and carts. There 
are also certain axletrees the arms of which do not agree in dimen- 
sions with those of any of the above chmses, and which are therefore 
classed under the head of “ special.” 

Axletrees for naval travelling carriages are classed imder tlic 
head of “ naval," whether their arms agree in dimensions with one 
of the first three classes or not. 

In order to clearly distinguish the wheels and axletrees, which 
are respectively suitable to each other, it has been approved to add 
a letter, denoting the pattern, to the nomenclature of certain 
wheels and axletree.?. The letter A is added to the nomenclature 
of old pattern wheels, and axletrees with old pattern arms, belonging 
to each of the first three classes. The letter B is similarly added to 
new pattern wheels, and axletrees with N.P. arms, belonging to 
each of the first three classes. Wheels and axletrees, which are 
special, and those for naval service do Jiot receive a designating letter. 

The arms belonging to each pattern and class are shown in 
Plates I. and II. They are all conicarin form, the slope of the cone 
varying with each class, but for the same class the cone is the same 
A and B pattern. The point of the arm is rounded off. 
The arm is given a small inclmation downwards, termed the 
hollow, and an inclination forwards, tenfied’'tfio*toc?. The hollov* 
and lead together constitute the set of the, arm. 

In the fii-st class the A pattern arm, Fig. 1, Plate I, is longer 
than the B pattern, Fig 2, and the latter is sligMly rounded off at 
the shoulder. 

In the second class the A pattmi $pn, Fig. 1, Plate II, i^longer 



tlmn the B pattern Fig. 2. Plate 11. In thi.«. rln.^s <h« b pattern 
am w formed with n eyhndrieal collnr at the .slmnlder wit lithe 
exception ot the axletree arm of the 13-pr. Fig, i'laie u» 

Iho axletree arinof the 2.pr. B.L,Fig. 4. Bh.le li, iutemediate 
ill length between the A and B piittern.«i, (tnd is desigimled in the' 
yoeabulary tmdev the letter t'. The seco.ul ela,s.s im f < B 

In the third clas,<i, Figs. 3 and 4, Blate I the lengths of hntli 
A and B patterns are pmetieally the .same ; th’e H ]mtu>rn' arm haJ 
however lho eylmdrieal collar at the slanihU-r. us in tl e ”Jc S 
class and is rounded off at the Imse of the cone 

Both axletrecs and wlieids have been arranged for imrpoHes of 

SrSSiS) “ “ “ e'.«.»i«Vrtii.K .liA« 

The following table gives the nxletreea in the sewfee and the 
wheels for which they are luspoctively intemh'd 

Designation. : j vPlicH 


Pattern A 

1st cks.s A wheels, 10" pipe.s 
hfo. I ].st class A wheels, 10" jniies, earria"e,s 
wood siege E.B.L. 40-pv. li.M.L. (igC,,,.. 
and S.B ' ,, 

101 Cart sling .. . ’’ " 

102 Wagon sling, (> toms .. i.’ ;; ;;j |oi 

wheels, 13 in. i,)ipc,s 

No. 14 Carriage, field, E.B.L. 20-pr. to 9-pr.* «.B. 1 
24-pr,*liowit2er, 12-pr.*gtm and howiljcert 
oi?^' carriage limhera B.J5.L. 13- 

20-pr.* 12-pr.t and O-pr.f S.B., 12-pr.* gun, 

24-pr. howitzer, t to 6-pr.wood ammunition f 14* 
wagonst and limbers (except E.B.L. 6-pr.) 15 1 

• hSd wagon, + platfonn 

15 Carriages and limbers, mortar, 10 and 8 in. . . H 16 

16 , Limbers, iron platforms , . to 

17 Wagon platform, fore. . . . ‘ ‘ ' , 2 

111 Carriage, spidei/ .. ‘ 

} >’ timber, lO-ft. wlicel. . . . 112 

" ’> 0-ft wheel and devil • *’. n 3 

i,; „ ” ” “edium .. . i-iite - 

* ??r Gibraltar, large, and shot.. "i i^ 

116 I Cart, lafigue ! .- 

^ • * » ! lO 

a™. iSsK.iyssvs.'iM; 





B PATTERN . Fui 


A PATTERN 


B PATTERN 









Designation. 


No. 11 Cart, Gibraltar, sniall . 

118 Cart, trencli 

119 Cart watering^’ box, and equiroial 

wagon 

120 Limbers, sling, 12’^’ and Of tons 

121 Wagon deal, fore 

122 Wagon, Flanders, fore. . # . 

, 123 Wagon, Fkmdersf and deal,f Innd 


3rd Class A; 3rd ckvss A wlieels, 8‘87-in. pipes 

No. 45 I Carriages, field, limbers, and aniniiinition 

i wagons R.B.L. 6-pr. serrice and S.B. 3-pi\ 44 

’ 46 Carriage, field, limber, and amiminition ^ 

wagons RB.L. 6-pr * special, carts, forge, f 43* 

(O.Pd Maltese (Marks 1 and III) E.E. tipi W 441 


(O.P.), water J (Mark I) and wagon, aml)u- < 
lance ecpiirotalf 
tjart l)rake, cbaise, or market. . 

Cart forge* (O.P,), Maltese (]\iarks I and If) 
R;E.ttip (O.P.), water! (Mark I) and eqni- 
ratal* ambnlance wagon • . . . . * 

Cart, li and , common, an d tirnber-earriage 
• small .. ,* 

Cart, hand watering . . . , 

„ projectile .. .. 

Wagon, erpnrota], forge and G.S. . . *. 

1st class B wlieels, 12-in. pijies i 

(Carriage, siege, luB.L. 4.0-pr. 0 it. ])ani]>et . . ! 

„ „ B.M.L. gun . . . , ' 

(anriages, siege, B.M.L, 8'' 70 ewt., (ru"' or ‘ 
0 liowifzer, 64 and 40-pr, . . , J 

("■arriage, siege, B.M.L. 87 4() ewt, liowitzer^. * 
Wagon, sling, 7 tons , , 


(^)2nd Class 2nd class P> wheels, I ]>ipes 

A3 • „ „ JhMVfo 25-.pr. .. 

24 „ ,, „ .16-pr.(Mark 1).. I 

25 „ _ „ „ .lGi>^,(JMark II) J 

2G 8teel cuniage field liiul)ev niur iumumutioii 

wagon, i;l-pr. ' 26 

0 Nos. 28 aud 80 arc iililio in slmpc and ske, hiit are drilled di Hos. 21 


149 

150 

151 

Pattern B, 
1st Class 
No. 5 
(1 


and 28 are alike -vviUi llie exception that the ends aro nliapcd to dzlTerent doptlm. 

Hos, and 81 are alike in slmpo and size, but mo drilled difereiitl/i IS^os. 
24 and 25 are alike except that ends are shaped ^ different depths. 




IMml 


Whml 


No. 27 
28 

29 


30 


31 

32 


83 


84 

3rd Class 

No. 52 

63 

64 
55 

15G 

157 

168* 

169 

160 

161 

162 

163 

J164 


Carriage field E.M.L Q-pr. (Mark I) 

„ „ „ 0-pr. (Mark 11) 

Limbers, field, and ajnnmnifcion wagons 
26,* 16, » or 9-pr.*+ (Mark I) 
limber and ammunition wagon 
40-pr. (Mark I*) and forgo limber and 
wagon (Mark I*t) • • 

Limbers, field, 23*. 1(!», or 9-pr.*t 

(Mark II), forgo (Mark 11*), .store* and 
ammunition wagon limber, It.ML. 40-pr.* 
(Mark 11) • 

Limber, .siege, iron . . . . . . 

Wagons, ammunition, luil.L. 40-pr.* 25*, 
16*, or 9-pr.*t (Mark 11), forge (Mark II) 
and store* 


■ 24 
25 
. 27 

24*t 

■26*t 


l27*t 


Wagon, E.A. ammunition and store, fore 


„ „ „ bind .. 

Coned at sboulders, 3rd class B wheels, S’ST" 
pipes 

Carriage, field, Gatling 0‘45". . 

Carriage, field, E.M.L. 7-pr. (Colonial) 
Limber, field, Gatling 0'45" . . 

Limber, field and ammunition ivagon E.M.L. 

7-pr. (Colonial) 

Cart, ambulance . . . . . . 

„ forge, Maltese*! (Mark III and IV), 
• water (Mark II* and Illf), and forage*! 


Cart, G.S. and JR.E. tip! 

Cart, transport sprmg . , 

Cart, water (Mark IV curved body) . . 

Wagon, Ambulance (Mark Illf), converted 
liglit*'6upply, and pharmacy! fore 
Wagon, Ambulance (Mark Illf), converted] 
light* supply, and pharmacy,! hind 
'Wagon, forge, lock under, •!G.S. (Mark III*!) 

and powder,! fore 

Wagon forge, lock under*! G.S. (Mark III*!) 
and powder,* hind 


50 

49 

50 

49 
156 
ri44* 
145! 
162! 
144! 
^ 147* 
1 162! 
lies* 

ill 

152! 
153* 
148t 
149* 
151* 
164! 
147* 
163t 


Designation. 


No. 165 


167 

168 

169 

170 

171 

172 

Pattern 0 
2nd Class 
No. 37 

38 

39 

40 
Special 
No. 76 

77 

78 

79 

80 


82 
83 
. 84 

85 

86 

179 

180 
181 
182 

. 183 

184 

■ 1 ^ 
186 
187 
Kaval 
No. 61 
62 
63 
(m.c.) 


Wagon G.S. (Mark IV*§) hospital, stirgeiy,? [ 
and E.E4 (except pontoon and timber) fore f 


Wagon G.S. (Mark IV^§), liospital^<§, siuv 
geiy,t and E.E.fll (except pontoon and 
timber) Mnd •• •• .. . , 

Wagon, pontoon, fore. • . . 

,, ,, hind • « « # 0 0 

Wagon, ambulance (Mark lY), fore. * 

„ „ jj hind • . 

„ transport, „ fore. * , , 


For wheels with 11" pipes 
Carriage 12-pr. B.L. . • . . . . * 

Limber and wagon, 12-pr. B.L. * 

Wagon, artillery, fore. . 

„ „ hind 

# 

Carriage, field, S.B. howitzer . * 

„ inoimtain, E.M.L. 2*5" 

„ „ „ ^pn 200 lbs. 

„ 7-pr. 150 lbs. 

„ steel E.MX. 7-pr. 150 lbs. (Gok 

Coast) • . . . . . 

Carriage, wood, E.M.L. 7-pr. 150 lbs. (Gok 
’Coast 

Limber, field, S.B. howitzer 

„ mountain, E.M.L. 7~pr. 200 lbs. 

„ wood, traversing platform . . 
Barrow, China pattern 
. „ . .powder . . ' ■ . • . : .*•' .. 

Drug, 25 ton gun, fore 

« » » hind 

„ 5 ton „ and lalge, fore . . 7 

JJ JJ JJ *J 4 liind « • • 

„ medium, fore . . 

• „ „ hind . . 

„ small or West India, fore . . . 

JJ JJ JJ JJ ^ , , 

Truck, flat top. . . . . . r . , 

Carriage, Gardner, 045" 

„ Gatling, 0*66" . . 




6 


Dtwigmil’ioa. 

Detail 

Wheel. 

Xo. 

64 

(Jarrifl^^o, steel, K.M.L 9-pr. . . 

Ad 

05 

„ and liniher, whihI. IL'MJ,, .. 

m 

0(> 

„ 7-iir. 

AH 

07 

Tanihor, tlurducr uii.i n'45" 

j AT 

6H 

„ iwn, I’.Jj.L. 0 ]>r. .. 

Ad 

GO 

„ T-pr 

1 A8 


WIkh‘18 are desi^^uaknl by the Intlia's A, ll er C\uud are divided 
into firsijKeeoud and third elaHaea, npeeiid and luivah in a t.ones- 
landing manner to axklrees. 

Any wheel, whatever may be the material of its nave, or its 
tliarnet(‘r, belonging one of the first three classes, uifd dc^signated 
by a letter denoting a partic-ular ]uittern, will ran n])on any arm 
belonging to the same class and designated by tlie same letter. 

The following table gives the wheels in the service belonging to 
pattern A. 


TABLE OF WHEELS, 


• 

Desigiiation. 

I>ianu4er. 



Widtli 

of Tiiv. 
m 


A'ight 


A Datteeh Woon Hates. 







Clasfi"^ 

fi.. 

in. 

in. 

cwta. 

qrs. 

lbs. 

Ho. 1. 40-pr. B.B.D. carriage *« 

■■■■ ■ 5 

0 

G 

4 

2 

0 

Ho. 101. Bliiig wagon, wood , * . * « V 

■ 7 

0 

0 

6 ‘ 

2 

12 

Ho, 102. Sling cart . , , , , . . , 

6 

ii 

6 

4 

3 

0 

2f*c5 ■ 







Ho. 13. Platform wagon, Mnd .. „ 

5 

0 

4 

3 

0 

0 

Ho. 14. Field, heavy, carriage and limber, 







20-pr. B.B.L., limber wood fiiege and 







limber sling wagon, wood 

5 

0 

3 

2 

1 

12 

Ho, 15. Field, light, carriage, and limbers, 







12-pr. and D-pr. E.B.L., ammunition 







wagon 40-pr. to 0-pr. Flanders 







wagon^ hisidj carts, coal, fatigue and 







Q-ibraltar large . ♦ 

5 

0 

3 

2 

0 

7 

Ho. 16. Carriage aird limber, 10" and S" 

t 






mortars, trench cart and Flanders wagon, 







fore.**^ .* •• *♦ • 

4 

2 

3 

1 

2 

26 

Ho. 17. Platform wragon, fore, duck cart . . 

4 

0 

4 

2 

0 

0 

Ho. 18. Limber for iron platfor^iil' , . . . 

3 

0 

4 

1 

2 

14 

Ho. 112. Timber carriage ,* *, 

10 

0 

4 


— 


Ho. 113. „ 

6 

0 

3 ! 

2 

3 

24 

Ho. 114. Gibraltar cart, email 

4 

8 

3 ^ ' 

'U 

3 

23 

Ho. 115. blenders w^agon, lock tmder fore . . 

3 

6 

21 1 

1 

1 

0 

Zrd Class*-^ * *1 * * 



! 




Ho. 43, Carriage, limber and ammunition 







wagon, 6“X>r. B.B.L., spectal . . * ♦ 

Iffo. 44, OarriMe, limber and ammunitioi^, 
wagon, 6'|Jr. B.B.L., service, hti«jk"«arl, ^ 

5 

0 

s 

1 

2 

5 

and oqnirotal ambulance wagon « • * « 

4 

a 

3 

1. 

1 

0 

Ho. 1|7, Carts, chaise or market * * • , 

5 

0 

2 

1 

0 

n 

Ho. iSo. Projectile cart . . • ♦ , » • ♦ . 

4 

2 

5 

1 

$ 

' 22 





tSectivn 


vf Hure tm 




Tlie following descriptioii of No. 15 \vlieel will tlie 

construction of all wheels of tlie above xDattem. 

Tlie nave consists of a stock of elm A, Plate III, containing a 
cast-iron pipe box B, concentric with its longer axis. The stock is 
cut trans versely and has a hoop of wrouglit iron shrunk over each end 
and secured by tliree stubs. Mortises for the spokes arc cut in llic 
stock at an angle to its axis in order to give the spokes a certiiin 
inclination outwards, terined the dish.” The pipe box is conical 
ill shape, 13 '' long ; its interior is enlarged towards the middle 
to form a grease chamber, anti its bearing parts arc chillial 
to render tliem sufficiently hard. Tlie box is x)rcveuted I’roiu 
turning independently of the stock by two feathers cast upon its 
exterior at the larger end, and is secured by oak wedges driven into 
each end of the stock round it. When in position the jiipe box 
should be truly conceutric with the ring of the wheel, and the 
wedges afford tlie means of bringing it so.- 

The spokes 0 , twelve in number, are of oak, as already men- 
tioned; tliat part of the spoke winch enters the nave is termed tlie 
'' foot,” that which enters tlie felloe the tongue.” The outer edge 
or '' face ” of the spoke is straight, the inner or “ back ” is not; the 
tongue is set at an angle to tlie face, in order that it may pass tliiough 
the centre of the felloe, and is split to take an oak weiige^which is 
driven into it when the felloe is placed, in order to keep tlie latter 
tight down 1141011 the shoulder until the tire is on. 

The felloes D, six in number, of ash, arc cut with l!u‘ grain ami 
bevelled off on the convex side ; they are struck out with a greater 
radius than that of the wheel in the proportion of 1" 0:|” to 1' 0" 
and are connected 1\y oak dowels, </, Qlie convex, surface oi a felloe 
is termed the sole,” the concave the bosom,” the outer side Uio 
“ face,” and the inner the buck.” Wheels slu.id with a streak tire 
have a rivet througli each end of every folloe, to xu•e^'eut the latter 
splitting, from the number of bolt holes wliich that kind of tire 
necessitates in it. 

The tire E is of \vrought iron f" thick ; until 18 G 8 it was made 
in six pieces or streaks in that year the ^'streak” was super« 
seded by the '"ring” tire, which is simply a hoop of varying dia- 
meter to suit the bevel of the felloes, shrunk on am.l*secu,:rcHl by a 
bolt through the centre of eacli of the latter; a burr is jdaced 
under the nut of each tire* bolt. 

The date of manufacture is stamped on the nave^ also the 
letters Lt. (light); the wheel receivGhs tliree coats of lead, colour 
paint. 

No ;;14 wheel differs from the above in being of slightly stronger 
make, tot has the same diameter and width of tire. 

The following table gives the wheels in the service belonging to. 
patterns B and 0 -- • • r * 


Constnieti 
of Ne. 15 
■Vi’] J eel 



TABLE OF WHEELS. 


Pcsignatiow, 

Biiimetcr. 

Witlth 
of Tir«>. 

Weight. 


B Battkkk* 

l»r Ci.ASri, 

MMul Nmes, . . 

ft. 

in. 

in. 

cwt«. 

qrH. 

ihs. 

Ho# 5* 1! . i\ cwri»go* » .. *. 

Ho* 6 Hiogo tmTrkgo 70 owl.. and-iO tnvt» 

Cl‘1/' BaM.B* knvitsiwi, 

E.M.L* and transporting liowilxtir buds,. 

■ ■■ Irm Nmm, 


0 

C> 

6 

3 

t) 

■ 5 

0 

i> 


1 

0 

Ko, 7, iO-pr. 0 feet parapet »• 

5 

0 

4 

3 

i) 

13 

Ho, 107. Iron sling m agon ** #• *# 

2kd Ci^ass. 

■ ■ Met(d Mum. 

No. 24 16-pr, ii.M.L, (fiekl, heavy, Mark 

7 

0 


Ir 

• 

3 

22 

11).# 

No, 25. (Field, Mark III) earriiigo 9, 16, 
and 25-pr. ll.M.L., limber 0, 16, and 
25-pr., aiul iron siege ammunition wagon 
40 'pr. to Kkpr., and 9-pr. forge and store 
wagon, and B,A. W’agon, amimmilion 

5 

0 

3 

2 

i) 


and store, liind 

6 

0 

3 

2 

1 

2 

No. 26. M-pr. .• .* ** •# 

No. 27. (Field, light, Mark II), 9-pr. 

B.M.L. forgo and store wagon and E.A. 

5 

0 

3 

2 

0 

11 

ammunitioTi and store wagon, hind 

No. 28. Wagon, K.A. ammunition and store, 

5 

0 

21 

«> 

0 

6 

' -for©...; ■ ... . ■ #. 

No. 29. Wagon, B. A. mmnunilion and store, 

3 

4 

3 

1 

2 

(» 

fore * . . . . . . • . . . . 

Wood 

No. 32. Wagon, K.A. ammunition, and store, 

3 

4 

2| 

1 

X 

2 

hind .. ,, .. .. 

No. 83. AVngon. K.A. annnunithm and store, 

5 

0 

n 

1 

3 

8 

fore , . . . . . 

3 

4, 

til 

4. 


1 

2 

No. ISO. Timbt-r wagon, B.E., hind 

4 

B 


1 

27 

No. 131. Timber wag' m, E.E., fore. . 

Iron Maizes. 

3 

4 

4 

i 1 

1 

3 

3 

No. 121, Iron sling wagon, limber *# . . 

5 

0 

3 

t 2 

1 

0 

No. 122. S. A. ammunition cart .. *. 

No. 123. Wag^n, bakery, bread anti meat, 

5 

0 

21 

i ^ 

2 

4 

heavy spring, hind,* ,# 

No. 124. Wagon, bakery, bread and moat, 

5 

0 

2| 

’ 1 

3 

26 

heavy |j>ring, fore . . , * . , 

8bd Ci^ASa. ^ 

Metal m 

3 

G 

2| 

i ^ 

? 

2 

3 

No. 49. 7-pr, eolomal 

5 

0 

3 

1 

3 

4 

No. 50. Gating 45" field 

4 

8 


1 

1 

7 

No. 51. Barrow, projectile, shingle . # 

No. 144, Carts, AlaltesS^ Marks III and IT, 

4 

8 

2| 


3 

2 

forge and forage 

No. 145. Wagon, E.l., hind, and water carte, 

5 

0 

3 

1 

2 

a 

Marks in^ud IT 

4 

8 

3 

1 

3 

4 

No. 1 46. Wagon, E.I., cable, hind * * 

No. 147. Wagon, G.S., look under, Marks 
III and IV, and transport, Mark I, 

4 

8 

S 

1 

2 

M 

hind, and tip cart, G.S. . * . * 

No. 148. Wagon, ambulance, Marks III 

4 

8 

2k 

1 

$ 

6 

' and IT, pharmacy and surgery, hind # . 

4 

8 

21 

1 

1 

10 






Designation. 

Diameter. 

Widt;h 
of Tire. 

/Weight.; . 

No. 1 4 9 . W agon, amb ulance, conrorted from 

ft. 

in. 

in. 

e wts. 

qrs. 

lbs. 

light supply, bind. . . . • . . 

4 

6 

2 ■ 

1 

0 

'24' ■' 

No. 150. Wagon, R.E., fore .. , , • . 

No, 151. Gt-.S. wagon, lock under, Marks III 

3 

4 

3 

1 

0 

18 

■■■; ' and IV, fore ' 

No. 153. Wagon, ainbulance, Mark III, 

3 

4 

2.i 

1 ■ 

0 

20 

pharmacy and surgery, fora . . 

No. 153. Wagon, ambulance, converted fx'om 

3 

0 

. 21 

0 

S' 

23 

light supply, fore . • .. 

3 

0 

2 

0 

3 

17"' 

No. 154. Wagon, ambulance, Mark IT, fore 

4 

0 

21 

1 

1 ■■ 

■■'3 

No. 155. ■W'agou, transport, Mark I, foi*e ... 

Wood 3^aw,s» 

No. 162. Carts, forge, forage, and Maltese, 

4 

0 

21 

■■1 

2 

1 ■' 

MarksI, n,Iir, andIV.. .. 

No. 163. Wagon, O-.S. lock under, Marks 
III and IV andpowder, hind, tip cart,(i.B. 
No. 164. Wagon, G-.S. lock under, Marks 

”5 

0 

3 

1 

1 

13 

4 

8 

; ;2^ ■ 

1 

2 

6 

III and IV and powder, fore . . . . 

3 

4 

21 .. 

1 ■ ■ 

0 

20' 

No. 165. Wagon, transport, Mark 11, liind 

4 

8 

, 2.1- 

1 

1 

0 

No. 166. „ „ „ fore 

C Pattebx. 

2X1) Class. Mefal 2faves. 

No. 36. 12-pr. B.L. carriage, limber and 

3 

9 

, 24 

1, ' ' 

0 

0 

ammunition wagon 

No. 39. Carriage, held, limber, and ammu- 
nition wagon, R.MVL. lO-pr. limber and 

5 

0 

3 

3 * 

0 

101 

wagon forgo Mark 11 and store . . 

5 

0 

3 

2 

1 

r> 

No. 40. 13-pr. .. .. .. .. 

I7xm 

5 

0 

1 

i ' 2 

1 

0 

1.3 

No. 37. Wagon, artillery, fore •« 

No. 38, Wagon, artillery, liind 

3 

0 

\ 2| 

1 1 

0 

10 

5 

0 

■ 21- 

; 1 ' 

2 

0 

No. 201. S. A. Ammunition cart 

5 

0 

2h 

1 

2 

■ ''6 


The following description of the Ku. 25 wheel with lueliil nave 
will illustrate the construction of all wheels of tliat pattern 

The nave is in three principal parts; namely, the pipe box A, 
the inner flange B, and the outer flange C. 

The pipe box, of phospor bronze, internally is conical in s1ui]>o, 
enlarged towards the middle to form a grease chamber, and having 
grooves cut in tlie bearing parts for tlie better distri^^ution of il)(? 
grease; externally its su|'face is tliat of two conical friistni of 
different slope, standing base to base, one base being of sliglitly 
larger diameter than the other so as toforiu a shoulder fui^the. inner 
flange to bear against. A wrought-ir«n feather is let into the pipe 
box on which the inner flange fits, a skib being cut in the hitter to 
receive it, wl^ich ensures the pipe box revolving witli the flange and 
remaind^ of the wheel In length the pipe box is 1 0^ or 3'' shorter 
than the light field wheel wdtli wood nave. The flanges are of. 
metal, and are softer than the jiipe box. * llnrsurface of the outer 
flange, against which the spokes bear, ism formed as to give tlio 
required amount of disli to the wheel* The flanges wlieu in posi- 
tion upon the pipe box project a little beyond eacli en(N>f the latter, 
the shoulder of the axletree and the washer entering the recesses 
BO formed. The outer flange is secured tQ the inner by a wwught- 
iron bolt D, triangular in cross section, between each pair of spokes; 


Coin! met ion 
of Ko. as 
WIUH'I 

(Plate IV). 

L. uf a, 

§ mm. 


10 


thc^. Iioll hole« ill tlie outer flange arc triangular ami in tlic inner 
circular, innl the bolts arc nutted n]Hin the iu.sidc. Over each 
bolt, to exclude nioiature, a bit of elm in lilted and held by nails to 
the*. a(ljae(*nt. sj^ikes, 

din* sj jokes diifer from those of thewmud naveil wh el principally 
in tin* shajHi <d‘ tin*, feet, whith are (‘ut so as to Ihrm a ])erfedr arch 
rouiul and resting upon the, jajm box, (’oinphai'ly filling the space 
hetWi*en the laUtU' and the holts. African (nik, Sissuo and Pedowk 
havo tscoasionallyheen used for spokesasasuhslituti* for hnglish oa,k. 

1.1u*. ielloes are the same as iii the wont I navetl winnl, except 
that tlu*y are not eui away vso nuteh on the hosoiu and are j'Meepi*!’, 

The wheel is slnal with a ring tire thick. Tin* tlale of manu- 
facture is stamped upon the hack of one of the’ felha‘s. Sissoo has 
occasionally been use<l for felloes as a siihsiituti?. for ash. 

The other wheels belonging to pattern b are geindally similar 
in construction, neglecting dimcnsioiiB, the most important of which 
are given in the table, the following are the main points of variation. 

FrusT Class. 

In the wheels belonging to the llrst class the flanges of tlie mive 
do not project beyond ilie eiuls of the pipe box (see Pluic V), and 
the tire is attached by two holts through ea,cli felloe. 

No. The flanges of the imve are of the outer flange is 

formed with a grease chamber, with three filling holes, closed with 
gun metal plugs, fitted to take the (5.8. plug key. lliunuels h'ad 
I’rum the chamber to the interior of the pipe box. 

11ie edges of tlie tire, are rounded. 

No. 107. The flanges are of wrought drum 





^KaiND' Class. 

No. 24 is superseded by No. 25. The pipe 1){)X was made of 
hard aietal, and the. fidloes nuieh cut away at the bosom. 

No. 26, Fig‘ -1^ has a grease xdiamber in outiw fkiige of nave, § 4237 , 
similar to that for No. 7, but the flanges are of metal, and are 
iv;n‘.^si‘d at i;ho tmds to receive the washer and the collar on axle- 
\]v.,\ arm, formed by tlu^ end, of the toiisihi stay. The inner 
llang(>i has six stnaiglheuing ribs cast on it. 

Nos. 22, 22>, loO and lot liave wood , naves similar to that de- 
scribed for No. 15,bntwith 1Mb pipe iHnxmssiinilarboihat lorNo, 25. 

Nos. 121, 122, 122 and 121 have ihuig(*s of W]‘ougld-iron. 

Tniiio Class. 

In this class, all the wheels shown in the list ns luiving iron §2107. 
naves have flanges uf >d.Cj., except No. 149, wliieli has wrought- §-^>12. 
iron flang(^s, anti naive 1Mb ]>ipc boxes ; all ha.ve the flanges pro- 
jecting htwond !1 h^, tmds t>f tlie pipes, except No. 144. In some of 
the earlier whtads of tins pattern, the flanges arc of wronght-iron, 
and in some, manufactured in 1882, of gnu metal. 

Tlie wood naved wlieels also have P.B. pipes. 

The inner end of the pipes of all wheels of this class is recessed 
to suit the sNvell at tln^ base of tlie cone on the axletrt^e arm. 

The 8]H>kes for wheels of tins class have occasionally been made 
of groenliearf. C Pattern*. ^ 



No, 36 for 12-pr. BX,, Fig. 2. Hie flanges of nave''d0''inyfc 
project beyond, the ends of the pipe box. The le^th of the pipe 
10*995'^ X *0’05'^, or practically The tire is of 
"tMci: at centre and rounded at tbe^edgSs. Tlie dowels “Conn&tmgthB 
adjacent felloes are trapezoidal in Jorm, and fit in grooves at the took. 



Nos. 37 and 38 aro similar to No, 30, but liavo malleable cast- 
iron flanges. The tire.s are of %vrougbt-iron, -5" in thickiu!s.s and 
not. ronniled at the edges. 

Tho folkvwing tsible gives the ■wheels for naval service, and 
those that are. special : — 

TAllLM OF NAVAli AND SPblCTAb WIlFFdiB. 



Diameter. 

Widtii 
of Tire. 

Weiglit. 

WamL 

■ft. 

in. ■' 

. ■ in. ■ 

tnvts, 

qrf. 

1!)^. 

No. 68. 9-pr. R.M.L. earHnge (pipo 

2nd olass B.) , , * , . , , * 

3. 

6 ' 

3 


1 ^ 

3, 

No. 67. Gatling and Gardner 

a 

6 

"2i 

0 

3 

■4 

No, 58. 7-pr.2001bi! 

B 

0 

3 

■0 

'*•> 

16 

W^ood Kates, ■ . 







No. 83, 0-pr. B.M.L. wood earriago. . 

3 

6 

' 3 

1 

0 

/ ■ 

SpeektL 

Mefal Kaves, 

No. 67. Il.M.L. gun carriago « * 

a 

0 

2i- 

0 

■'s'" 

23"" 

No. 68. B.M.L. 7-px% 150 lbs, aiiountain 
carriage .. .* 

No. 170, Drug, guiij, 25 tonB, Bind < • ... 

! 2 

0 

■ ' 2 

0 

2 

7 

3 

0 

, 8 

#.4 

3 

0 

JVood Kaves, 







No. 74. Cluna ptittcrn barrow 

a 

0 

; 1! 

0 

1 

IS 

No. 75. B.M.L. 7'pr, 150 Iba. Gold Coaefc 

carnage 

No. 70. Powder barrow 

2 

6 

2 

0 

2 

11 

i 2 

0 

u 

0 

1 

IX 

No. 77. Bead projci'tilc barrow * * . , 

i . 2 

0 

n 

0 

1 

XX" 

No. 78. Liiuber, wood, traTcrsing platform 

2 

4 

3 

0 

2 

X 

No. 85. Transporting iron platform. , * * 

■ 5 

0 

0 

4 

1 

14 

No. 86. „ wood „ 

. j 

4 

2 

3 

X 

1 

21 


Naval . — The naval wheels have all ronnded tires. Nos. 50, 57 
and 58 have flanges of metal, the ends of which project in 00, and 
are flush with tho pipe box in 57 and 58. 

Special. — Nos. 67 and 68 have rounded tires and flanges flush 
with the ends of the pipes. The pipes are of P.B. No. 170 has a 
cylindrical pipe and spokes set without dish ; the inner flange and 
the pipe bflk are in one casting. The remainder have tho pipes of 
cast iron. No. 85 has a cylindrical pipe hox, and spokes set 
without dish. 

Linch-pins are classed in tho same manner as axletrees, hut do 
not receive a designating letter, as in the first three *c7asBe.s the 
linch pins are the same for both A and B pattern arms. They 
have been made of wsoughl; iron for all carriages, but are now of 
„ steel for field and siege artillery carriages, such linch-pins being 
stamped with the letter " S,” to ^stinguish them. 

The body a linch-pin is rectangular in section, having a slot 
at the lower extremity for a leather tie, or in pins for second datts 
wheels with iron naves a steed hey. The head of the linch-pin i» 
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flat at the back and in continuation of the body, but on the face it 
has a notch, so that the pin can easily be knocked out should there 
be any difficulty in withdrawing it from tlie axletrcc arm. 

Tiie lineh-pin for the artillery wagon is special, see page 24. 

Washers are classified as first, second, or third, and arc denoted 
by the letters A, E, or 0, according to the axletreo arms for 
which they are intended, and as in the case of axletreo arms, tiiDvo, 
are certain special washers, which do not belong to any of 
classes. There are tliree descriptions, plain, drag and loo]). The 
drag waslier has an eye formed on it to receive the ho('>k of a drag- 
rope. Tlie loop waslier is intended for siege limbers, and has a, 
short loop to receive the hook of the outrigger stay. 

Tlie waslier for the artillery wagon is si:)ecial, see page 24. 


CHATTEE II— EXAMINATION AND EEPAIRS.^ 


Wheels should not be allowed to stand in the same position too 
long, particularly if the place is wet, and should be frequently 
examined. 

Swelling of the wood is a sure indication of decay: if sus- 
pected, decay may be tested for by striking the part with a hammer, 
when a dull thud ''-like sound confirms the suspicion: a pricker 
should then he forced in and a portion of the fibre wreifched out 
and examinc^l. 

As the paint preserves the surface, it is necessary in tivsting to 
drive the pricker through the hard surface and ensure reaching any 
unsound part beneath. 

In wheels with a wooden nave that part of the stock imme- 
diately behind the mortise holes is most likely to deeay. Hmall 
faults may be cut out and a piece of wood let in. Small erucks or 
openings in the wood, piwideii they are in the ilircetionof tlie axis 
of the nave, are not detrimental and may be filled in with liard 
stopping or putty ; but cracks across the nave between the spokes 
show weakness, and, if extensive, condemn the wdieel The nave 
hoops frequently become loose from shrinkago of the stock, in wliicli 
case they should be reiiioved, a piece cut out, the hoops re-welded, 
and shrunk on again. # 

The pipe box should be examined to see that it has not become 
too mucli enlarged ; it sometimes becomes loose in the stock from 
heavy work, or from heating, and thefi requires to be re-^^edgod in; 
if from tlie latter cause, the liole in 4he stock nmy be enlarged, and 
grease have penetrated between the bhx and the wood. In this 
case, before j’e- wedging, the pipe box must be removed, freed from 
all greaS^ and packed round with a piece of jiainted canvas. In 
re-wedgijig, care must be taken to get tiie box truly concentric witl^ 
the ring of the wheel * r * 

A wheel with a wooden nave, wheiu returned for examination 

and repair, should always be tested for concentricity of the pij)e box. 
« 1 — — ^ — — ^ 

^ For details and teolinioal instraetiom on the points in this ohapterioi **Hstad* 
book fox* Miiitarj Artificers/* 


Wstsliors. 


Examination 
of wheels. 


Bopair of a 
wooden naro. 


m 
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Repair oi; 
metal nave. 

§ 3091. 


Repair o£ 
spokes in a 
%Ylieel -witli a 
wooden nave. 


Should any part of a xnetal nave Toe damaged seriously it can be 
rephieed. The clearance allowed between the pipe box and the arm 
in manufacture for field and siege artillery carriages is -OoO^b ^^id 
•for transport * 032 '' in the diameter. When the pipe lias become 
clecreasiMl in length from wear, so as to cause a rattle on the ami, 
a letiUicr collar will be placed between the outer end of the pipe 
and the wahlicr. 

This ('.ollar may he prepared from any suitable piece of leather, 
and sliould be of such thickness as to leave a play for the wheel 
on the axletree arm of 2V, inch. 

Spolces are not very liable to decay, but in a wheel with a 
wooden nave they may become loose either from heavy work or 
from shrinkage of the stock. This is remedied by removing the 
tire, cutting very thin slices off the ends of the felloes, at one or 
more of the joints (running a saw through the joint w generally 
sufficient, taking care not to cut the dowel pins), and then replacing 
the tire, previously shortened. 

A. broken spoke may be temporarily rej)laced in a wheel with 
a wooden nave, as follows : the spoke is sawn across close to the 
nave and to the felloe, a shallow slot cut with a chisel in the nave 
o^'er the foot of the broken spoke, inclining upwards from the face 
of the nave, and about of the tongue removed * from the felloe. 
A new sf oke A, with a short tongue and the foot shaped to the in- 
cline of the slot, is then inserted in the felloe, and driven up the 
slot in the stock. When in position, the new spoke is secured T)y 


Rig. 3. 



asmallpiece^f wood B, nailed in front of it in the slot*. In 
making this.repair in.the W€«>d.naved.wheek,of the, llA. and G.S. 
wagon^ Mark lY, it is necessary to remove the^;auter. nave^ hoop. 

«t ■ ' - ' ■ ' . 


To replace temporarily a damaged spoke in a wlieel a 

metal nave, the inner flange and pipe box are removed, and the 
damaged spoke, if not already broken, cnt across near the foot. 
The iipj^er part is then removed from the felloe either by knocking 
it out or by cutting it off and making a fresh hole about 1 '^ deep 
for tlie tongue of the new spoke. Half of tlie foot at the back is 
next split off with a chisel, so making a partial space for the foot 
of the new spoke, yet leaving a piece of the old to retain the feet 
of the other spokes in position. The new spoke with a short 
tongue is then carefully driven in, the piece of the old spoke being 
knocked from beneath its foot when necessary. Finally, any part 
of tlie foot projecting inside the circle of the other feet is cut off, 
the foot is painted, and tile parts of the nave replaced. 

FTo two adjacent slip spokes should be allowed in a wheel, 
except iif^ cases of emergency, and the first opportunity should 
always be taken of exchanging any such wheels ; and no more 
than two slip spokes shoiild be allowed in any wlieel. 

The felloes are the most vulnerable part of a wheel; decay 
usually commences at the extremities immediately under the tire, 
from moisture penetrating at the joints. The felloes are liable to 
droop at the joints, causing openings at the bosom. This defect is 
remedied by removiiig the tire, and cutting small wedged-shaped 
pieces off the ends of the felloes, shortening the tire to cfcrrespond, 
and putting^ the wheel together again. 

To put a new felloe in a wheel, the feEoe is first shaped and 
cnt to accurate length by the old felloe, then bored, the ends 
painted, and the dowels put in. The tire and old felloe being re- 
moved, the adjacent ends of the next felloes are knocked up a little 
to allow of the new felloe with its dowels being placed. This 
being done, and the adjoining felloes at the same time knocked 
down again, the tire is re-sliriink on. In this operation it some- 
times happens that the tongues of the spokes get broken, in which 
case the spokes must be renewed.. 

In a wheel shod with a ring tire a damaged felloe may be re- 
placed as a temporary measure without removing tlie tire, as 
follows :■ — In. a finished new felloe four rivet holes are bored from 
side to side, and the felloe sawn vertically down tl>e centre. The 
old felloe being removed, the parts of the new are placed in posi- 
tion on the wheel, and liurrs being placed under the ends of the 
rivets, riveted together. » 

A bar of wroughtdron of required width and thickness is 
selected, and cut to proper length, which is obtained in the following 
manner : — 

Th«^fcumferenee of the wheel to be shod is measured with a 
traveller at the centre of the sole of the felloes, and the length is 
marked on the bar. The total amoutit *r)t the openings of tlie 
joints of the felloes on the centre of the side is measured, and a 
deduction made from the length marked on the bar of double the' 
amount, if the total openings do not exceed -J"', tegi of not quite 
double, if they do, A length equai.to thJe thickness of the tire is 
then added to allow for loss in weldmg, ^ 


Eepaii* of 
spokes in a 
•wheel with. 
Bieial iiaTC. 


Ptepaii* of 
felloes. 


Forming a 
ring tire. 
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Putting on a 
ring tire. 


Use of grease 
in re;^airs. 


Painting 
aftex* repairs. 


Iiltercliange- 
ability of 
wheels for 
transport 
serrioe. 




iiillilpisjil? 




One end of the har is upset and scarfed. 

The bar is laid on the ground with the scarf downwards, a 
wheel is chained securely to one end, and the bar is bent by forcing 
the wheel along it ; the wheel is then removed, and the ends of 
the har bent inwards on the anvil. 

The nnscarfed end of the bar is then upset and scarfed, the 
ends are first riveted and then wielded togetber. The circumference 
of the tire is measured with the traveller at tlxe centre on the 
inside, if found too short it can be drawn out, but if too long must 
be cut, shortened and rewelded. 

The tire is beveled to suit the sole of the felloes after which it 
is ready for putting on. 

The tire is placed on stones a few inches above the ground, its 
larger diameter uppermost, a wood fire, if possible, is made round 
it, and it is raised to a dull red heat. A few stones or'* pieces of 
wood or iron, are placed with their upper surfaces level, at a short 
distance from the lire for the tire to rest on. The pipe box should 
be removed from the wheel to be shod, and the outer and inner 
flanges connected by two or three tire bolts, which should be 
double nutted. When the tire is sufficiently hot it is carefully 
drawn out of the fire so as not to bend it, picked up with three 
or four pairs of tongs and jjlaced fairly on the stones. The wheel 
is then placed face downwards inside the tire. As soon as the 
wheel is in its proper place it should be weighted at the nave, and 
water should be poured all round on the tire and felloes. 

When wheels are in use the tire bolts should be looked to and 
kept tightly nutted. ^ ^ ^ ^ ^ 

Grease must not be used to facilitate any operation in putting 
the parts of a wheel together, as it prevents firm ixnion; water 
may, however, be used. 

After repair, the repaired parts are patched over with paint, and 
if the wheel requires it, a coat is also given to it all over, any 
cracks, &c., being previously stopped with putty. 

In the third class, wheels of A and B pattern, can be made in- 
terchangeable. To adjust a B pattern wheel with iron nave to run 
on an A pattern arm, it is necessary to cut off the inner flange of 
the nave flush with the end of the pipe box. 

B pattern wheels with wood naves will run on A pattern arms, 
without adjustment. 

To adji^st an A pattern wh^el to run on a B pattern arm, it is 
necessary to rimer out the innej end of the pipe box, to fit the en- 
largement at the base of the<ione of the arm. 


Examination and Eepaie of Axleteees. 


" A broken axletro^ be re-welded in one field forge ; care 
must be taken in the operation to preserve the proper length of the 
^ body, so as not to alter the &ack of the wheel 
. The arms ^ an axletree require occasional examination as to 
tlieir set, and to see that they have not worn away too much at 


their be^ings. The set of an apn is tested by means of a straight 


edge or string, and should it require alteration as to set, it is given 
by laying the arm in the required position upon an anvil and 
striking the body of the axletree carefully at the shoulder. 

If an arm has become “worn away at its inner bearing a piece 
can be welded in at that part, the arm being worked to the proper 
form during the operation and afterwards brought to accurate 
dimensions by filing ; it is, however, a nice operation and can only 
be undertaken by a skilled workman. If too much worn at its 
outer bearing, the arm may be heated and upset at the point, then 
filed to correct diniensions and the linch-pin hole extended to give 
the wheel sufficient room. 

Should the shoulder of an axletree be worn, so as to give the 
wheel too much play, it may be remedied by upsetting the arm, as 
just mentioned, squaring the shoulder, and then drawing out the 
body a little, if required, to bring the track of the wheels 
correct. 

Alteration of 13~pb. and 16-pr. Axlearms to suit 0 Pattern 

Wheels. ■ 

Batteries. 

Block up the body to a convenient height before removing the 
wheels, and in such a position that it may be readily turned 
over. * 

Scribe Og line 12*64" from the outside edge of the linch-pin 
holes, round the circumference of the axletree stays with a pair of 
compasses, and mark a square on the face of the stay tangential 
with the arm. 

Chip the material away with a cross cut chisel, close up to the 
line on the circumference, taking care not to go below the square 
marked on the face ; then cut away the corners and trim off. Pile 
the face with a 14" safe edge bastard, down to the scribed line, and 
finish off with a 14" safe edge smooth. Great care must be taken 
in carrying out this operation, not to cut into the arms with the 
tools used. 

Note.— This alteration to the carriage and limber will be 
greatly facilitated by the removal of the axletree stays. If this be 
done, great care must be taken to replace them^iii their exact 
position. 

*“16'-Pr. Batteries. 

The body is to be blocked up as fpr the 13-pr. and th& collar on 
the axle arm cut away flush with the shoulder, in a similar manner 
to that already descril)ed. Care must*>be taken to follow the taper 
of the arm^ and to file a fiat surface on the face of the shoulder. 

On^fffT account must chisel indentations he made in the angle 
of the arm and shoulder, as this cutting away will tend to weaken 
the axletree. • ^ ^ 

Drag Washers and Shaft Irons. 

The drag washers and shaft irons for these services are scribed ^ 
off a from the face of the rim, and the material^^iit away with 
ri flat chisel ; the face is then filed with a 14" safe edge bastard 
and finished off with a 14" safe edge mnooth, until the tlii^-kness of 
the washer all round is * 


Note, — ^W ith B wheels, shotilder and point washers will be 
used to compensate for the difference in length of the Indian pipe 
box. 

Linch-pins occasionally req.raire=straightening, for which piivpose 
they must first be slightly heated ; they are liable to be worn by 
the washer, in which case they must be re-formed to bring them 
straight at the back. 


SECTION II.— FIELD ARTILLERY CAERIAGES. 


OHAETBR I.— WOOD CAREIAGES. , 


The following table gives the wood field carriages, wliich may 
be still considered as in the service : — 





Weight. 


Natalie. 





Tonnage. 








Empty, 

Packed. 

- M.:.. 





cwts. 

cwts. 

Ton*?. 







20-pr. carriage, witli limber complete 


28 

4S|- 

5-18 

„ wagon 

■ )} ■ ■■ 


2S:t 

384 

G’5 

12-pr. carriage ,, 

jj 


23k 

37 

4 ‘48 

„ wagon „ 

. ■ )i ■■ ■ 


■■28 

434 

6*5 

9-pi'. carriage „ 

)} 


21 

314 

4-4 

„ wagon „ 

» 


28 

4U4 

G‘5 

6“i)r, carriage, service 

jj 


Ilf 

151 

2-7 

„ wagon „ 

3i 


15 

19 

2*0 

„ carriage, sjiecial 

3J 


16i 

214 

..4-2 

„ wagon, „ 

S.B. 

33 


22 

334 

4-1 

24-pr. howitzer carriage, with limber complete 

25f 

42 

5*:5 

„ 55 ammxmtn. wagon „ 


25^ 

394 

5-9 

12-pr. gun carriage 

,5 amnranition wagon 

33 

>3 

j • 

24 

27 I 

454 

40 

5-82 

7*0 

„ howitzer carriage 



224 1 

31 ,f 

4-52 

5 , „ ammuntn. wagon „ 


"24 ^ 

354 

5*9 

9-pr. gun/i,amage 


«. 

234 

40 ■ ' 

5*02 

„ ammunition wagon 

.. 33 


25’- 

38 . 

5*9 

6-pr. gun carriage 

■■■ iT'- ■ 

33 


21 

30| 

4-62 

„ ammunition wagon 

: 33 ■ 


24 

374, 

5*9 

3-pr. gun carriage 

33 ■ ■ ■ 


8f 

134 

1*92 

howitzer 

BiMX. 

■ 33 ■ 


Sf 

13 

ss. 1-92 

7-pr. 150 lbs. G’old Coast 

■33 

*» 

24 

3f 

^515 

Wagon, E. A,, ammuiiitioi^airl store, Marh II. » 

20 3 0 

47 1 24 

4*659 

Wagon, artiUerj, Mark. I 

99 

** 

14 2 0 

29 2 0 

4*729 


The foUoylng is a brief description of the 12-pr. E.B.L. 
carriage, hmber and wagon, which may be taken as types of the 
-others, s 
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The 12-pr. gun carriage consists of the following principal 12-pr.K.B.L, 
parts, namely, the trail, two brackets, the axletree, axletrec bed, gnn carriage, 
and wheels. 

The trail is of oak, usually iii one piece, Init sometimes in two 
joined longitudinally; it is fitted -witli a trail plate with steeled eye 
for attaclinieiit to the limber. The brackets are of oak or elm, 
attached to the trail by doYetailed Iionsings and by three bolts. The 
axletree bed of oak is housed both into the trail and brackets, and 
is secured by axletree baiids, which, together with yoke bands 
and coupling plates, also hold the axletree in the bed. Tlic axle- 
tree is No. 14, giving the ^ are No. 15, a track of 

5''2T' •■■■. 

The carriage is fitted with a traversing arrangement, wdiicli con- Saddle, 
sists of a metal saddle carrying the gun in trunnion holes, and 
secured hy capsquares. This saddle slides in dovetailed slots in 
the trunnion plates, and is traversed by means of an iron lever 
pivoted iq^on the trail. The lever is worked by a traversing sere\v 
resting in bearings on the brackets, and fitted with a hand wheel. 

Iron cleats orsto|)s are fixed upon the trail, and allow of light 
or left deflection being given to the gun. 

The other fittings of the carriage are, a socket or pan for the 
elevating screw, a chain with hook for securing the gun in travel- 
ling, breast chains, trail handles, locking j)lates, jack plate*^, fittings 
for carryings side arms, axletree boxes, drag shoe, and small 
stores. 

The articles belonging to the carriage are an elevating screw, 
side arms, axletree boxes, and a drag shoe with chain. The screw 
is that known as the “ball-and-socket pattern; it is attached to 
the gun by a bolt and pin, and worked by handles on a wrought- 
iron collar fixed to a metal nut, which is in the form of a ball. The 
side arms are a traversing handspike and sj)onge of ash, the head 
of the latter being covered with a coating of woven hemp and can- 
vass, tied on, and protected when not in use by a canvass cap ; the 
other end of the sponge stave is formed to serve as a rammer, and 
at certain points along the stave there are copper rings as, marks. 

The a-xletree boxes are “ right or near and “ left or off; they are 
fitted to carry each two rounds of case and some sitmiU stores. 

The limber for the gun carriage consists of a frame work formed Tlie field 
by an axletree bed and block of elm, a splinter-bar and three 
futchells of ash. A platform board lOf ash, and footbo#.rd of elm 
are secured over the front of the futchells, and a slat of ash to fill 
the space between the splinter bar and the footboard. To the back 
of the block a limber hook is bolted. The axletree and wheels 
are th^ame as in the gun carriage, the former being secured in 
the bed by bolts and by yoke bands with coupling plates. Th^ 
limber is fitted for draught, for carrjdng aiulniinition boxes, en- 
trenching tools, &c., in the same manner as the iron limber for the 
9-pr. E,M.L. (Seep. 44)'.^ • 

■' ' " — — -" i K — 

^ The rear shaft is the same as that for tlie iron limber. The%ft sliaft differs in 
the form of the brandling iron, and is designated as 2 nd Class A, to ei.rrespond with 
the axletree arm, on which it fits. ^ ,■ / 
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I2.pr* B.BX. 
wagoB. 


9*pr. B.B.L. 
gua carriage, 
&c. 


20pr. E.B.L. 
g\m carriage. 


slirosi-''' 





The articles belonging to the limber are three aniimmitioii 
boxes/* near/’ **off/* and ** centre/’ with a canvass cartoiich for 
each of the first two mentioned. The boxes arc the same in ex- 
ternal dimensions and in general arrangement as those of the iron 
limber. The near and off boxes cany eacli 17 rounds of ammuni- 
tion, an india-rubber ring being placed under each shrapnel. 

The ammunition wagon consists of a perch, two sides, and three 
platform boards of asli, two footboards and an axletree bed of elm, 
two fiuted boards of teak, together with axletree and wheels as in 
the gun carriage. 

The perch and sides, each of the latter strengthened by an iron 
plate along its outer surface, and the former fitted with a nose plate 
with steeled eye for attachment to the limber book, are housed 
across and bolted to the axletree bed. The axletree is secured in 
the bed by bolts and by yoke bands with coupling plates. The 
boards are fitted across the perch and sides, the fluted boards being 
placed between the platform boards for the ammunition boxes to 
rest upon. 

The wagon is fitted with an axletree arm block of sabicu, shod 
with iron, over the front footboard and front platform board, to- 
gether with an elm block on the perch for carrying a spare wheel ; 
the fittings for securing the boxes are similar to those on the gun 
limber ; the remaining fittings are jack plates, locking plates, fit- 
ments for a drag shoe, and for carrying under boxes and 
stores. 

The articles belonging to the wagon are six ammunition boxes, 
four canvas cartouches, four under boxes, a drag shoe with chain 
and spare lashings. The ammunition boxes are two ** off,” two 
near,” and two ** centre ; ’’ the off and near are identical with 
those of the gun limber, except in the leather fittings, but the 
centre are shorter and of slightly different shape to the centre box 
of the limber. The under boxes are one for grease and three for 
horseshoes. 

The wagon limber is the same as the gun limber ; it has the 
letter W ” painted upon it for distinction. 

The 9-pr. gun carriage has a small transom between the 
brackets at the breast, and is not fitted with a traversing arrange- 
ment. Its axletree and wheels are the same as those of the 
12-pr, carriage. • 

The limber and the amijiunition wagon for the 9-pr. are the 
same as those for the 12-pr., t|ie internal fittings of the boxes being- 
different. • 

The 20-pr. gun carriage is fitted with a traversing arrangement, 
differing slightly in detail from that of the 12-pr. fWiakes IsTo. 
^14 axletree and No. 14 wheel. 

The limber has* N*o. 14 wheel, but, except in the internal 
fittings of the boxes, is otherwise the same, as that of the 12-pr. 
The ammunition wagon is'the same as the 12-pr. wagon, except in 
; the internal fittings of the boxes. The centre box is fitted with a 
J movable block in the centre compartment, so as to raise the fuze- 
' box to lihe level of the top of the box. 
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there have been carriages of two difierent patterns imde for 
the 6“pr. gun, viz., the service ” pattern for the colonies geiierallj, gun- carnages, 
and the special ” pattern for use in Kaffraria ; they are made of 
such foreign wood as is suited for the climate for which they are 
intended. Both patterns have third class wheels and axles ; the 
wheels of the service pattern are 4' 2'' in diameter, with a track 
of 3' 10^'', while the wheels of the special pattern are 5^ in diameter, 
and have the usual track for artillery carriages of 5' 

The limber for the service gun carriage consists of a simple 6-pr. K-.B,!/. 
frame, with a narrow platform board across the front, secured to 
an axletree bed. The axletree and wheels are the same as for the 
gun carriage. The limber is fitted for single draught with special 
moveable shafts, and carries three long boxes, the off and near 
boxes open at the sides next the wheels, and are not fitted with 
guard irons. • 

The limber for the special gun carriage is similar to the field 
limber, but has third class wheels and axles, the same as its own 
gun carriage. 

There have been two patterns of ammunition wagons for the 6-pr. B.B.L. 
6-pr., corresponding to the gun carriages, both similar in construe- 
tion to the 12-pr. wagon, and each taking the same wheels and 
axles as its own gun carriage. The service pattern carries three 
boxes, the same as those on the gun limber ; it has no axleti^e arm 
block for the spare wheel, but carries the latter on the perch. In 
both cases the same limber serves for the wagon as for the gun 
carriage. 

Carriages for S.B. guns and howitzers are generally similar to S.B. ordnance, 
those for E.BX. guns, but are not fitted with a traversing arrange- 
ment They are all, except the 12-pr. gun carriage, fitted with 
ball and socket elevating gear, similar to that for the 12-pr. E.B.L., 
but with the socket attached to the trail by two bolts instead of four. 

The 12-pr. S.B. gun carriage is fitted with a detached cross- 12 -pr, S.B. 
handled elevating screw of W.I., working in a nut fixed to a WJ. gun carriage, " 
plate attached to the trail by four bolts. 

7-pr. 150 LBS. E.M.L. Wood Oakbiage foe Gold Coast. 

The brackets are of wood, tapering towards the tmil eye. A YI, 
box is fitted between them, having compartments, in which may ^ 
be carried two case shot, t\f 0 cartridges, friction tubes, and spare 
stores. , « 

The carriage is fitted with a detached elevating screw, giving 
20^^ elevation and 5° depression, • 

The wheels are No, 75, special pattern ; diameter, 2' 6"; width 
of tire, 2^^,^ ^ 

The carriage is fitted with wronght-iron standards, hinged to the 
brackets, on which it can be supported in actfon., Che wheels being 
first removed. The standards are kept^ rigid when in use, by 
two pins on each side. When not in use, they fold underneath 
the carriage, and are secured by a strap attached to^^the front 
transom. 

Straps with round eyes, are attached to a staple on the top of 

(M.C.) 
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tlie trail plate, and to a bolt in rear of tlic front transom, to^ 
receive a pole, when the carriage is carried by men. 

lloYAL Atitilleuy Wagoit, Amxmunitioi^ ano Stoiu^, Make II. 

The body of this wagon consists of a frame work formed by 
two sides/' Plate VIa, and two summers " mortised into a 
front and rear, earbed," h. This framework is strengthened by 
plates riveted on the inside : it is housed and bolted to a front 
bolster/' c, a cross bar/' d, and a rear bolster, e. In front and 
rear of tlie front bolster front and rear wheel bolsters/' /, / are 
bolted to the summers, and to these three the upper wheel plate,"' 
g, is attached. The front bolster is shod with a friction plate, and 
is plated at the sides. 

The body is supported over the hind axle upofi two *'side 
stays/' A, Zi-, of tee iron, and a cross stay," % of roiuid iron. Each 
side stay rests in an axle block " of oak upon the shoulder of the 
axletree, where it is secured by '‘axletree staples," by a "'clip 
plate," j, and by the end of the cross stay, wdiicli latter serves as 
a couj)ling plate." 

The frame is boarded over to form the bottom of the wagon 
and n[)oveable sides A (1' 8" in height), head board B, and tail 
board 0, are fitted to it. 

A locker is formed in the front of the wagpn body by a 
sliding partition. The lid of the locker is fitted with a raised 
box and driving seat, h, a back board, Z, being hinged to it, and a 
footboard, to the head board of the wagon, A small locker, n, 
IS also formed between the summers underneath the rear of the 
wagon. 

The fore carriage of the wagon is formed of four futchells/' 
0 , housed in and bolted to a splinter bar," p, and a cross bar," 
g. An upper bolster, r, is bolted over, and an under bolster, s, 
beneath the centre of the futchells. A wheel plate is attached 
to the upper bolster, to the cross bar, and to a small wheel bolster, 
Z, placed in front. The upper bolster is shod with a friction plate, 
and both it and the lower bolster are strengthened by plates. 

The fr^ne of the fore carriage is supported over its axle in the 
same manner as the body over the hind axle. 

The splinter bar is fitted with links to take trace hooks,- 
and \fith a pair of general service frame shafts with double 
bar," attached in the usual manner to shaft eyes by a pin and key*. 
They can be placed eithe? for single or double draught, and have 
fittings for country harness. The wagon is also fitted for pole 
draught. 

The body and fore carriage are connected by a " main pin,"' 
which passes thfougu ‘HDolster plates " in the main bolsters, and is 
keyed beneath. 

The footboard is of elm, the other hoarding of yellow deal, and 
the remamder of the woodwork of the wagon of oak. 

The fore wheels are 3' 4/^ in diameter, the hind 5'' 0". The 
axler are second class ; the fore axle is slightly longer than the 
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bind, in order to make the track of tbe fore wheels the same as 
that of the hind. 

A large immber of the wagons first made had wheels witli 
wood naves, as shown in the plate : those of more recent manu- 
facture are issued with wheels with metal naves. 

The wagon is fitted to carry a spare fore wheel, entrenching § 
tools, carbines, and swords, stores, and a drag shoe with chain, 

A locking plate, is attached beneath the frame to prevent the 
fore wheel injuring the latter in wheeling on rough ground. 

The following articles belong to the wagon, namely, five '' bale 
hoops,'' a waterproof '' canvas cover ’’ with the lashing rope, bar 
stay," three '' lashing ropes,” to secure the spare wheel, and drag 
shoe with chain (the shoe is without the large connecting link, 
and the chain is lighter than for field service, and permanently 
fixed to the eye), also half-round grease tin. 

The drag shoe is now attached to a ram's horn ” hook fixed on 
the near side. The shoe when not in use is carried in a bracket 
on the side, and secured by straps. In the plate the old manner 
of carrying it is sliowui. 

The bale hoops are of ash, fitted with leather stops, and 
numbered from one upwards, commencing with the front hoop, a 
corresponding number being placed upon the wagon side at the 
upper staple for the bale hoop. The front hoop has ^Iso the 
register number of the wagon painted upon it. 

The canvIS^s cover is waterproofed with Abel's composition, and 
has the register number of the wagon painted upon it. 

The bar stay is of ash to fit from side to side, and keep the 
sides from spreading out, when the wagon is packed and the 
tailboard down. 

Royal Aiitillery Wagon. Mark I. 

This wagon differed from Mark II in being of greater capacity ^ ^ Wagoa 
and in having higher bale hoops, and floating raves. It is now Mark L * 
converted to Mark II. 

Artillery Wagon. 


This wagon is intended to replace the E.A. amr^uiiition and 
store wagon, Mark II. for certain purposes. It is lighter, fitted 
with springs, and has the connection between the body and fore 
carriage formed by a ball and socket jcjint. 

The framework of the body is sijpilar in construction to that 
of the former wagon, with the exception that it is longer, of 
lighter scantling, and not fitted with a rear bolster. 

The axtetree consists of a tube of weldless steel, 3*125^' 
external diameter and thick, with 2nd class 0 pattern arms. 

A wrought-iron collar is screwed on each»£g:m at the shoulder 
and is secured by a set screw. The sides of the wagon are 
supported over the axletrees on serSi-elliptical steel springs 
linked at both ends. A clip plate formed to fit^the axletree 
is placed on each end of it near the shoulder; a stuS riveted to 
the clip plate fitting in a hole in the axletree. A block ol wood 
rests on this plate ; the spring rests on the block and is secured 
(m*c.) c 2 
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wagon. 


by two bent bolts wliicb pass round underneath the axletrea,, 
throup;h the clip plate supporting the block, and also through a 
clip plate placed on the spring, above which tliey are nutted. The 
U])per clip plate has a hole in it, which the liead of the centre 
rivet of the spring enters. A cleat of elm is attached by screws 
inulcrneath each side over the axle-tree* The washer and lincli- 
]>in are special. The washer is formed with an aiiiuilar recess at 
the face into which a shoulder at the back of the lincli-pin fits. 
The pin can only be withdrawn when the washer is turned so that 
the drag loop conies nearly vertically above the arm. A slot in the 
face of the washer will then come opposite tlie projection on the 
pin. There is no slot in the pin for a tie or key. 

The frame is hoarded over and fitted with nioveable sides, head 
and tailboards, which are all of lighter scantling than the corre- 
sponding parts in the RA. A, and S. wagon. 

Two standards of wrought-iron connected by a cross-bar and a 
guard iron, all formed in one forging are fixed to each side near 
the front, A driving seat of deal one inch thick is supported on 
the cross bars, to each of which it is secured by a strap. The 
head board of the w^agon can be used as a footboard in connection 
with the driving seat, being supported in position, when let down, 
by chains suspended from hooks on the moveable sides. 

A second seat can be supported on hinged clips of steel over the 
sides, in rear of the driving seat, when required. 

Two removeable partitions are supplied, the front one to form a 
locker with the head board, and to keep the sides in po‘^ition when 
the latter is used as a footboard ; the other to keep the load at the 
back, should the wagon not be full, or the auxilliary seat be in use. 
These partition boards can also be brought together to form a 
locker, when the footboard is turned down. 

The fore carriage is similar to that of the EA. wagon, but has 
no under bolster or wheel-plate ; it is supported on springs over a 
tubular axletree of weklless steel in a similar manner to the body. 

A longitudinal curved bearing plate of cast steel is fitted over 
the bolsters ; it is attached to each of the wheel bolsters by two 
screws and a bolt, and is secured to the centre holster by staples 
and clip plates. The centre holster is also fitted with two friction 
plates. 

The carriage is fitted with a pair of frame shafts, and has also 
fittings tp receive a pole with vertical play. 

The body and fore caipage are connected by a main pin 
arranged to form a ball and socket joint. The main pin is of 
steel 11"' long, tapering from 2'V diameter to The upper 
end of the pin is riveted into a hollow ball of giiismetal, 4" in 
^ diameter, and ’25"' thick. The pin passes through the bolster of 
" the fore carriage a^n^ t^ieiball rests in a metal socket let into the 
bolster of the body. The socket is formed in two parts which are 
" attached to each other, and the bolster by four ’5'^ bolts. The 
lower part of rthe socket secures the ball in position, and prevents 
it hecoming^disconnected. A spiral spring, No. 2, S.W.Gr., is fiitted 


round the pin under the holster of the fore carriage, and is secured 
by a steel washer and iron-split key. 

A metal lubricator is fitted to the bolster of the body to lubri- 
cate the joint. It consists of a metal cylinder with a hollow stalk, 
which is screwed into the bolster, and projects through a hole in 
the top of the socket. Four grooves are cut in the socket leadiug 
from this hole. The cylinder is filled with grease, over which is 
placed a metal plug with a spiral spring, 14 S.W.G. A cap is 
screwed on the top of the cylinder. 

To facilitate access to the lubricator there is a small trap door 
secured by two buttons in the floor of the wagon over the main 
pin. 

The wagon is fitted with floating raves, bale hoops, a canvas 
cover, and fittings for a drag shoe. 

Steel has been largely used in the fittings, the staples for the 
bale hoops and stud staves, the sweep plates, hinges, head and 
tailboards, stays for floating raves, stays connecting futchells and 
splinter-bar, and hawk iron being all of this metal. 

The wheels used with the wagon are second class G, 11" 
pipes; hind, bTo. 38, 5' diameter, tire; fore No. 37, 3' 6" 
diameter, 2|-" tire. 

Special care in packing the load of this wagon is desirable. 
The contents should be closely packed ; the bulkiest and lightest 
portion being over the front wheels, and the general weight of the 
load should be central between the sides. The ball and socket 
joint must be kept well lubricated, for which purpose the lubri- 
cating box must be kept well fiUed with 0 grease. To fill the 
lubricating box remove the small trap door secured to the floor of 
the wagon by two buttons, unscrew the lid of the lubricating box, 
extract the spring and plug, and charge the box with C grease. 
Insert the plug and spring, screw on the lid, and replace the trap 
door. 
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CHAPTER 11— IRON AND STEEL CARRIAGES. 


The following table gives the the iron and steel Field Artillery 
carriages ; — 


Nature. 

Weiglit. 

Tonnage, 

carriage, 

and 

limber. 

Empty. 



Cari’iage 
and limber 
packed. 

Carriage. 

, ■ 

Limber. • 


cwts. 

qrs. 

lbs. 

cwts. 

qrs. 

lbs. 

cwts. 

qrs. 

lbs. 



26-pr. E.M.L. carriage, 










Mark I. . , 

15 

1 

0 

11 

0 

18 

51 

3 

7 

, .4 

•177 

25-pr, B.M.L. ammunition 












wagon, Mark I. , . 

13 

3 

12 

11 

0 

18 

42 

2 

26 

4 

'43S 

16-pr. E.M.L. carriage, 












Mark I. ,, ,, 

13 

1 

19 

11 

1 

9 

43 

0 

19 

4 

•079 

16-pr, E.M.L. carriage, 












Mark II.* 

13 

0 

0 

11 

0 

19 

42 

3 

3 

4 

•112 

16-pr. E.M.L. ammunition 












wagon, Mark I. * * . . 

14 

3 

5 

11 

1 

8 

43 

2 

#7 

4 

•493 

16-pr. B.M.L, ammunition 












wagon, Mark 11 

16 

0 

16 

11 

1 

IG 

43 

0 

0 

4 

•43S 

13-pr. E.M.L. carriage, 












Mark I. 

12 

0 

4 

12 

0 

12 

38 

3 

25 

4 

‘635 

13-pr, E.M.L. ammunition 












'tragon, Mark 1. 

17 

2 

22 

11 

3 

6 

43 

0 

6 

4 

‘523 

9-pr. E.M. L. carriage, Mark I. 

12 

3 

2 

11 

1 

23 

35 

3 

7 

4 

•079 

9-pr. E.M.L. carriage, Mark 












II 

11 

3 

16 

11 

1 

6 

34 

3 

6 

3 

•SIS 

9-pr. E.M.L, ammunition 












wagon, Mark I. . . 

14 

2 

14 

11 

1 

23 

41 

1 

25 

4 

•493 

9-pr, E.M.L. ammunition 












wagon, Mark II. . . 

16 

1 

4 

11 

0 

20 

41 

0 

6 

4 

•373 

7-pr. E.M.L. 200 lbs. 



. ■ . 1 









colonial carriage, Mark I. 

9 

1 

0 

9 

2 

0 

25 

3 

21 

3 

•959 

7-pr. E.M.L. ammunition 












wagon, Mark I. . . 

7 

0 

18, 

9 

2 

0 


— 


3 

.992 

7-pr. E.M.L. 150 lbs. steel 












carriage, G-old Coast , . 

3 

0 

21 


n 



■ 



, , 

12-pr. B.L.o^rri.ag©, Mark I. 

11 

Q 

24 

10 

3 

7 

35 

3 

24 

4 

•375 

12-pr. B.L. ammunition 












wagon, Mark L •* 

10 

O'" 14 

10 

3 

7 

36 

2 

16 

r 4' 

•699 

‘45" Catling. . . • . ♦ 

5 

.g 

8 

8 

0 

6 





3 

•423 

Forge wagon, Mark I. 

11 

3 

0 

10 

1 

16 

38 

2 

4 

4' 

•819 

Forge wagon, Mark II. 

14 

2 

24 

10 

3 

0 

42 

0 

'0 

5* 

820 

Store wagon, Mark I. 

14 

1 

24 

10 

3 

0 j 

40 

3 

10 

6- 

820 


• Tacked for peace, spare wteel included witk -wagons. 


9-Pe, E.M.L. Gun Caeriagk Mark II. 

This carriage will take either the 8 cwt. or the 6 cwl. gun. 9-pr. R3I.L. 
It is formed of two bracket sides connected together by two 
transoms, three collar bolts, and a trail piece ; an axletree Vil.) 

bed with axletree, s.nd field wheels. Construction. 

The bracket side is constructed of plate iron riveted to the p** 
inner side of a frame of angle iron. ^ 

The brackets are parallel from tbe front to the position of 
the breech of the gun, from which point they converge to the 
point of the trail. 

The transoms are of plate iron; the second transom"^ has a 
piece of angle iron riveted to it along each side, through which it 
is riveted to the bracket sides at the point where they begin to con- 
verge. . The front transom has a frame of angle iron riveted to it 
in front, through which it is riveted to the sides and bed. 

The collar bolts connect the brackets between the second tran- 
som and the point of the trail ; their collars bear against the plates 
-of the brackets and keep them rigidly apart. 

The trail piece lies between the brackets at their points, rivets L* of 0., 
passing through from side to side to secure the whole together. § 

This piece is continued into an eye, which is steeled to prevent 
■wear by friction on the limber hook. In order to render it possible 
to replace readily and effectively the steeling when worn, it is now 
approved, instead of welding the steel into the iron, to slot the 
latter, undercutting it to make the steel to fit and secure it by two 
rivets. A bearing plate of steel is bolted beneath the point of the 
trail, and a strengthening plate above, the latter prevents the angle 
iron frame being bent should the limber wheel be driven over it. 

The axletree bed is of wrought-iron, constituting with the axle 
a beam of box-girder section (see Fig, 4). 

The axletree forms the bottom of the box, a piece of angle iron 
riveted along each side of the body the sides, while the top is 
formed by a plate riveted upon the upper sides of tfee angle iron 
pieces. Idie top plate and angle iron are slotted to admit the bed 
into its recesses in the ‘'brackets, where it is secured by being 
riveted to the frames of the latter, by* angle stays riveted.Jo itself 
in rear and to the frames, and by tensile stays from the shoulders 
of the axletree to the same. • 

A strengthening plate, thickened on the lower edge, is riveted 
on the inside of each bracket, extending from the bed to the rear 
transom, and lapping over the lower part of the bracket plate and 
over the angle stay. * 


^ Tins transom has the centre part cut away, as opportunity of ers, aiid a plate 
riTeted to the back of the portion left to give space for the movement of the long 
tangent scale. 



28 



.i£CnON 


elevation 


iue arms of the axletree are of the second class HP 
1 he carnage has the following fittings, namely •— 

S? ™ trunnion 

Metal sockete, with double nutted bolts, to receive the trun- 
A screw box and to support the spindle 

Sw il'iSs 

A handspike ring, shoe and pin on the point of the trail for 
seeming the traversing handspike in action 

bracket, a plate beneath the trail 
d staples with straps for securing a sponge on the richt 

a‘td£*‘z;“ ** 

A howk on the breast of each bracket. 

FitS axletree boxes, smaU stores, &c. 

S' - chain on the left side of the 


Alleles 


iliiiiiiiil 
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The eleYating screw, which is known as the Whitworth pattern, l, of O., 
Plate IX, is attached to the gun in the usual way by a bolt and is §2494^ 
^vorkecl by a metal nut, through which it passes. Bevel teeth are ^ 
cut upon the lower part of the nut, into which a bevel wheel upon 
a horizontal spindle gears. The nut and bevel wheel are contained 
in a wrought-iron box, having a trunnion upon each side wdiich is 
supported in bearings bolted to the brackets. The lid of the box 
is secured to the bottom by four long screws and has a lubricating 
hole for oiling the bevel wheels, which is filled by a metal screw 
to keep dust and grit out ; a dvip hole is made in the bottom 
and the interior is coated with red lead. The spindle of the 
bevel wheel, which for future manufacture is to be of tough steel, 
passes through a metal bearing in the right trunnion of the box, 
and upon its extremity outside the right bracket of the carriage 
has a metal hand wheel with short iron handle by which it is 
worked. To remove the box from the carriage the lid has to be 
taken off, the pin holding the spindle pulled out, and the spindle 
withdrawn ; after which the caps of the sockets being removed, the 
box can be lifted out. 

The axletree boxes are made of yello%v deal with ends of elm 
and internal fittings of mahogany. Each is arranged to carry two 
rounds of shell or case, steadied by copper shod cleats on the lid, 
the cartridges each in a tin box,^ and small stores. The lid serves 
as a seat wben required, it is covered with canvas, bound with 
copper and fastened by a spring lock and by a hasp with turn- 
buckle, the stop pin of the former being grooved to prevent it 
being jerked out on discharge. The box is strengthened by corner 
squares of iron and bound with an iron band, in which there are 
sockets for the standards of a guard ironf for the protection of a man 
when seated on the lid : for his feet to rest upon there is an iron step, 
the side pieces of which slide in staples upon the sides of the box, 
so that, when not required, the step can be pushed up against the 
front of the box and there retained by a turn-buckle for the pur* 
pose. For attachment to the axle-tree bed each box has under- 
neath, at one side two nib-irons, and at the other two nibs through 
which double nutted securing screws pass. The boxes are fitted 
with blanket straps, and the off box has a shell key attached to 
the back. A leather guard from the dirt of the sponge head is 
fitted to the near box. 

^ The sponge stave and the traversing handspike are of -^sh un- 
painted ; the sponge head, of elm (K)vered with fleecy hosiery, is 
fastened on one end of the sponge stave by marine glue and a 
copper band^ and the rammer head, also of elm, bound with copper, 
on the other end, by a wood pin, or, since March, 1886, by a 
copper rivet : in the centre of the rammer head an iron nut is fixed, / 
into which the wadhook (Mark I) worm is '"screwed for use. The 
stave is marked by the Eoyal ArixUery after issue by the 


* Tiiese tin boxes are made in E.O.D. and issued as part of tHe carriage ; Mark 
II box is fitted with a strap inside to assist in pulling out the eartri<l|e. 

t One standard is now made of increased length in order to raise the back strap 
higher. ♦ 


insertion of a screw at tlie point whicli ineete the inimle^ wlien 
a seawice cliurge and coimiion shell am raiiHued lioine. 

Tlie sponge head is protected by a waterproof canvas cover, and 
tlie rammer head is varnished. Mark II sponge is 3'^ longer than 
Slark I, viz., 6' total length, and weighs 4 lbs. 

The pocket for the primmg irons has a strap and buckle for 
attaching it to the right bracket, the strap passing round the 
bracket/and the pocket, for carrying the tube pocket, a strap and 
buckle for attaching it to staples on the inside of the same bracket; 

The deflector Mark II consists of a pendulum swinging in front 
of a small steel frame, graduated with a degree scale on the front 
as well as on the back of its lower bar. 

For use the frame is suspended by small trunnions, on its 
upper edge, from a loop and a hook screwed to the axletree bed of 
the carriage. The hook is fitted with a split keep pin to secure 
the deflector in travelling, A difference in the height of the 
wheels is indicated on the scales by the position of pointers on the 
penduliini. 

The deflector when not required for use is secured out of action 
by a turn-buckle. 

In Mark I deflector, the pendulum was shorter and lighter 
and had only one pointer. 

The 8rag shoe is No. 3, of wrought iron, with a steel -sole: it 
has two straps, which form a bed for the sole of thg, wheel. In 
one of the straps are loops to take a leather strap should the 
roughness of the ground render it necessary to secure the wheel in 
the shoe. The chain is No. 10, it is of -^"wrought iron, annealed, and 
is attached to the shoe by a tongue and slip link, the ring loop 
between the shoe and chain being made large enough to allow the 
latter to run through it. Formerly there was a ring about one foot 
from the extremity of the chain, for tlie xiurpose of passing the 
tongue through in order to shorten the chain. It has been 
approved that, for future manufacture, the ring shall be rexilaced 
by one of the ordinary chain links. 

The most suitable link for the tongue, to ensure the wheel 
riding fairly in the drag, shoe, should be marked by paint or some 
other tempomry method, after the chain is placed on the carriage. 
As this link will vary from the chain stretching, or from the chains 
being interchanged the correct link sluJuld be ascertained from 
time to^me and marked. 

The wheels used with the- carriage are either Nos. 25 or 27, 
pattern B, second class. 

9-rE. E.M.L. Gim Cabriage. Mark I. ^ 

This carriage differs from Mark II in having the plate of the 
' -bracket placed upon the outside instead of the inside of the frame, 
in being of materiat-of greater scantling ; and in having the trail 
. plate formed as in the old- wooden carriages, lapping under and 
over the point of the trail 

Minor differences are ; the form of the front transom, wliich is 
a simple plate between the low’-er part of the brackets at the 
breast, bent upwards to lie ^long the front of the axletree bed : 
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angle stays between the latter and the brackets in front as well as 
in rear ; the bed inncli narrower in the top plate and deeper, being 
hoiised further into the brackets ; and the sockets for the trunnions 
of the elevating screw box being made without caps. 

The axle boxes are not interchangeable with those of Mark II 
carriage. 

9-pe. E.M.L. Gun Oakeiages foe India. 

The 9-pr. gun carriages for India are identical with those for ®'*¥-*^* 
home services (Marks I and II), bat instead of being fitted for a 
wmoden traversing handspike have an iron tee-shaped handspike 
bolted on the trail. The handspike pivots on its bolts, so that 
when not required for use it can be turned over to lie along the 
trail; when in position for traversing a moveable pawl upon it 
catches in a stop upon the trail, and secures it until the pawl is 
raised. 

The carriage does not carry a drag shoe but the wheel is locked, 
when necessary, by the chain, which is passed round the felloe, and 
a tongue at its extremity secured by a slip ring in a ring for the 
purpose on the chain itself. 

16 -PE. E.M.L. Gun Caeriage. Mark II. 

The 16“pr. gun carriage differs but slightly from that of the l<5-pr. E.M.L. 
9-pr,, it is deeper in the brackets, of greater wddth between them 
and stronger ^t the trunnion holes. L. of 0., 

The fittings for carrying stores are slightly different to tliose of § 
the 9-pr. carriage, and the axle-tree boxes, of the same external 
size, have copper instead of mahogany partitions. They are fitted 
to carry either two rounds of case or two of shed, a moveable block, 
secured by a chain, being introduced to make up for the sirort 
length of the case when carried. 

The traversing handspike and wadhook worm are the same as 
for the 9-pr.; the sponge is GL9'' in total length, and wmiglis 
4|lbs. 

1 6-pe. E.M.L. Gun Caeriage. Mark I. 


This carriage is similar to the corresponding carriage for the 
9-23r. The bearings for the sj)indles of the elevating g;^ar are, how- 
ever, fitted with caps when carriages pass through E.O.D. 


16-pr. E.M.L, 
gTin carriage. 
Mark I. 

§ 2918. 


25-pr. E.M.L. GtUN Carriage. Mark I.* 

TJiis carnage is similar m construction to the 16-pr., Mark II, 2o-pr. B.M.L. 
and has the same wheels; an additional bearing piece is riveted gun carnage, 
round each trunnion hole. C 

For layiSg the gun worm wheel elevating gear is used instead § srai.’’ 
of the Whitworth screw ; the gear is placed upon the right side 
only, and consist of the following parts : — • „ * * 

An elevating arc of wrought iron, attache(rto the gun. 

A pinion of wrought iron, on the inside of the bracket of the • 
carriage, gearing into the teeth of the arc. .> 



* Tliis carriage when fitted with a top carriage for oTerbank fire is incltided 
the sl^ carriages, 


?-pr. B.M-t. 
gttn carnage, 
Ooioniai pat- 
tern. MarkIL 
I*, of C., 

§ 3473 . 
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the worm wheel, wliieh it drivM ’ rf of 
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formed in it centrally on the outPr«1’i a conical recess 

disc fixed on the axle, fitting into the ^ cast-iron conical 
forced into the latter by ineam nf o + I he disc can be 

regulated as desired. ^ ^ the slip of the arc 
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thW eta, 6' p" in dtauS^' ““ »f a® B pJC: 

•caseable and passing meW f ky a bolt to the 

rear transom; the an; is worked *'°“t of the 

transom, which is slotted to,«iJow the ninic^°f the 

the spindle of the pinion has a wnp™ ^ f ? to project through it • 

Its extremity outside the riofit hracl T ^one. on 
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The carnage is fitted with Sboxes which 

Doxes which serve as seats, and 
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carry three rounds of case or shell. It has a drag shoe and chain,, 
and also a second chain to lock the near wheel when necessary. 

13-Pk. E.M.L. Gun Carriage. 

This carriage consists of two bracket sides, connected by three 
transoms, a collar bolt, a collar rivet and a trail eye, and an axle- 
tree bed with axletree. 

The brackets are constructed of steel plate, riveted by 
iron rivets inside the flange of an angle iron frame. The first and 
second transoms are of flanged steel plate, they stand on the top 
plate of the axletree bed, with the flanges turned inwards, and are 
riveted through the flanges to the inside of the brackets and to 
the bed. The third transom is an iron plate with flanges at each 
end, through which it is riveted to the brackets. 

The collar bolt and rivet connect the brackets between the rear 
transom and the trail eye. 

The trail eye is of wrouglit-iron,bf similar form to that of the 
9-pr. carriage, Mark IT, but having a loop forged on it, in front, 
underneath, for the hook of the drag chain. It is fitted with a 
moveable steel. A steel bearing plate is riveted underneath the 
point of the trail. 

The axletree is of steel, the arms are second class, Pattern B, 
without a collar at the shoulder, see Plate II. The general form 
of the axletr^ is shown in Fig. 5. It is generall}’' circular in cross 
section between the shoulders, diameter at centre 1-5 A 


Eig. 5. 



A plate of angle steel A (Fig. 6) is riveted to each side of the 
axletree by four rivets, two at each shoulder. A top plate B is 

* Fig. 6. 
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riveted over the angle plates, which are coimected with the 
brackets by angle stays 0, of wroiight-iron, in front and rear, 
riveted to the plates, to the inside of the brackets, and to steel 
caps D, passing uuderneath the axletree. The axletreo is secured 
in the caps by wrought-iron bearings E, which fit over, and are 
riveted to the/ angle plates and stays, each by a single rivet F, F, 
with a collar. 

The axletree is also connected with tlie trail by two tensile 
stays of wronght-iron. These stays are formed ■with loops at their 
front ends, which fit over the axletree arm close to the shoulder, 
and are secured by a small set screw, the point of which enters a 
recess made for the purpose in the axletree arm at the front. The 
loop on the stay fits into the end of the inner flange of the nave of 
the wheel, thus serving the purpose of the cylindrical collar usually 
formed at the shoulder on second class arms of B pattern. The 
rear end of these stays are formed with eyes, which fit over the 
ends of the front collar bolt. 

The carriage has the following fittings : — - 

Elevating gear. 

Two steel capsquares with wrought-iron chains. 

Axletree seats with guard irons and foot rests. 

Prag shoe and chain, and four hooks for ditto. 

Soc&t with pin for traversing handspike. 

Two' handles, steel. ^ 

Two locking plates, steel. 

Wrought-iron bucket, lined with leather, under left bracket 
of trail for jointed sponge and piasaha brush. 

Wrought-iron hands on brackets of trail, to carry ease shot 
and cartridges. 

Advance rings. 

Mud scrapers. 

Wrought-iron sponge loop on end of trail. 

Bracket for spanner on right side of trail. 

Socket for hammer on left side of trail, 

Plate staples, lashing side arms on each bracket. 

Staple for pincers, inside right bracket. 

Six staples, lashing. 

Two loops and hooks for deflector^ on axletree bed. 

Metal socket for wadhook worm. 

TS8 elevating gear consisrts of the following parts : — 

Arc B, • 

Arc pinion G, with Triction cone E. 

Spindle for pinion, with spring washers, I, locking and ad- 
justing nuts H G, collar and pin. 

• Worm whe^el I). 

Worm spindle F, with handwheel and nut. 

Guide for arc K. ^ 

Pad, supporting breech L. 

The arc is of wrought steel, formed with teeth on its rear edge, 
numhe?? 18, radius 2' 10^06'^ It is pivoted to the cascable of the 






gun, and gears with the arc pinion. This pinion is of ^^n'Ought- 
iron, 16 teeth, 5*093 diameter; forged in one with a friction cone. 

It is kej^ed on a spindle of steel 1-5''' diameter, which rests in 
metal hearings, bolted to the inside of the carriage brackets, and 
secured by the collar and pin. 

The worm wheel of metal, 23 teeth 5*49'^ diameter, fits on the 
spindle and is free to revolve round it. It is formed with a conical 
recess, into which the friction cone can be pressed by screwing up 
the adjusting nut. 

The spring washer fits on the spindle, and is pressed against the 
face of the pinion by the adjusting nut. which screws on the spindle 
on the inside of the pinion; the locking nut is on the spindle to the 
inside of the adjusting nut. 

The worm spindle is of wrouglit-iron. It works in bearings 
formed in the right hand bracket supporting the worm wheel spindle. 

A metal handwheel, with iron handle is secured on the upper end 
of the spindle by a washer and nut. 

The guide for the arc is of metal, it is attached by three bolts to 
the back of the rear transom. 

The pad to support the breech of the gun in travelling is fixed 
to the front of the third transom. • It consists of a metal bracket N 
attached to the transom by two bolts. In this bracket is keyed the 
spindle of a metal buffer stop L, on which are placed two rings 
of india-rul'jb^r M, M, separated by a parting plate of wrought- 
iron. 

There are two axletree seats, with sliding foot rests. Each seat Axietree 
is formed of a piece of sabicu 1*5" thick, supported on six spiral 
springs of steel, N'o. 11 W.G. Plate'x. 

The springs rest on the top plate of the axletree bed, and are 
coiled round studs of wrouglit-iron, projecting from the under side 
of the seat, to which the ends of the springs are also secured by 
screws. 

Guard irons with back straps are fitted to the seats, of a similar 
pattern to those for the 9~pr. carriage, but 3 J^^liigher. An additional 
hand strap, besides that on the advance ring, is attached to the 
guard iron on the inner sides. The outer standards of the guard 
irons pass through the top plate of the axletree bed, wlSch at each 
end is bent, and has a short bent plate riveted over it. The 
standards are nutted and kbyed beneath, by keys attached to them 
by chains. These standards also pass tlj.rough iron loops proj^ing 
from an iron plate fixed to the underside of each axletree seat. 

Mb irons project from the inside edges of the seat, and slide in 
recesses formed in guide plates, fixed to the carriage brackets. The 
inside standafd passes through a wrought-iron socket fixed to the 
outside of the carriage bracket, and is secured by a split key with . 
chain. • • 

Each foot rest consists of a wr^^gight-iron step, roughened ^ 
on the top, with gudgeons on each end to which steel side bars 
are secured by nuts. The side bars slide in slots formed in 
wroiight-iron brackets riveted on the top plate of the afletree bed. 

The step is secured, when pushed up, by a wrought-iron «catcb, 


Car tnclg6 case. 


Case for case 
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Case for time 
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winch pivots on a pin, supported in two brackets riveted on the to,, 
plate ot tlio axletree bed, under the seat. ^ 

wei<dl!f 9 lfii ^vith steel sole. It 

m<^hs 2,4 lbs, Tlie chain is i'' No. 10 . 

by required for use, is secured out of action 

The following leather cases are issued with each carriage. Two 
inl 2 f f^ize pocket 

andpSuingilTnl*'''^ 

This is a cylindrical case wdth lid, secured by a leather strau 
sewn to the back of the case, which passes over a loop on the 
centre of the lid, and is attached, when the case is on the caniao-e 
by means of a buckle on its end to a short stra^on tli^ w 3 
V f ® f leather baud surrounds the exterior of 

IS m position on the carnage. A leather stop on the back of the 
case below the band prevents it sliifting. 

roiJdy-^'tb?b-?!/f® is similar, but has no leather band 
round it, the lid rests on the band on the trail. The stran is 
sewn to a leather stop on the back. The bottom of the c^e is 
rivetf^^^^^^ ^ ■WTOught-iron secured by copper^' 

lid, secured by a strap attached to the 
back of the case, which passes through a loop on the ifd, and is made 
last to a buckle at the front._ There is a loop on each side of the 

This is a leather sheath with rectangular top, formed with a 

5 ?£,+l° secured to the 

sheath, which passes over the top and is buckled to a strap attached 

to the camap. There is a loop on the sheath below the strap 
hrough wkch a strap attached to carriage passes. The cases foS 
long and short sights are similar, except in ke length of the shLth 
Is of ash unpainted is straight and has a square point It fits 

If a pS . 

The piasaba brush is the same as for the 9-pr. The stave 

a slS 4 

jointed stave of sponge and rammer is similarly fitted 
dasT"® 26, pattern B, Lend 

12-pk. B.L. 

plates of steel 192" thick ‘Pa’efi flanged bracket 

Phteaaxa comecW by two j«„g P& o&riveWb’TS 







their lower flanges ; by two transoms, and by a trail eye. The 
rivets used for the connection of the different parts of the trail 
aref/. 

The trail eye is of wrought iron. It is forged with a loop at 
the front for the hook of the drag chain, and is fitted with a re' 
moveable steel It is riveted over the bracket plates at the 
point. 

A trunnion bracket of cast steel is riveted to the outside of 
each bracket plate at the front. The trunnion brackets are con- 
nected by a front transom of flanged steeT riveted to 

them. 

The trunnions of the gun are supported in bearings in these 
brackets and are secured by steel capsquares. The capsquares are 
hinged on steel joint pins, secured by steel collars and split keys. 

The capsquare keys are of steel and are attached each by a 
wrought-iron chain to a screw loop. Two steel plates are riveted Trail box. 
across between the bracket plates in rear of the transoms, to form 
the ends of a trail box, of which the bracket plates form the sides. 

A lid of steel plate is hinged to a beading of wumight-iron riveted 
on the upper flange of the left bracket of the trail; it is fitted 
with a hasp, which is secured, when the lid is closed, by a turn- 
buckle riveted on a beading on the right bracket. The box is 
fitted with a block of teak hollowed out to receive two case shot 
and fitted wi!ih4wo lifting straps. Two cartridges can be carried 
in the box in a waterproofed canvas cartouch. 

The axletree (Fig. 7) is of steel, rectangular in cross section. The Axlefcree. 
arms are second class 0 No. 37 and are formed withoiit collars. 


Fig. 7. 
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The axletree fits with a j)lay of about -i-" in recesses in the truiiniTO. 
brackets, in which it is secured by two clip plates, passing under- 
neath it and attached to the carriage, each by four ^Yrought-i^on 
*76'^ bolts with nuts and split pins. The axletree is connected 
witli the bracket^^plates of the trail by tensile stays. The stays 
are of steel 50*75'' in total length and 1*25" diameter, formed each • 
in two pieces. The front end of the front piece*is*formed with a 
loop, which fits over the axletree, and is secured by a ^35" taj)er 
pin, and by feathers formed on the stay, which fit in key ways in 
the axletree. The rear end of the rear piece is also formed^with a 
loop, which fits on a tensile stay holt of steel 1*4" diameter passing 
through the brackets of the trail and securqji by a nut and k^". 

(M.C.) B 





MM 
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A trunnion bracket of cast steel is riveted to the outside of 
each bracket plate nt the front. The trunnion brackets are con- 
"hem^ transom of flanged steel plate riveted to 

n,so trunnions of the gun are supported in bearings in these 
biackets and are secured by steel capsquares. The cap^quares are 
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The two pieces of the stay are connected by a socket and spring 





39 


on wrouglit-iron pins secured by split keys in the brackets sup- 
porting the front of the seat. 

The springs consist of six coils of steel -wire -25" diameter. 
They are intended to stand an extreme safe load of 2001bs. with 
1|" compression. 

For E.H.A. Batteries the seats, guard irons, steps, &c., are 
removed, and a special standard is substituted to cany the ring of 
the brake lever. ° 

Tlie elevating gear consists of the follondng parts : — 

Fig. 9. 


Elevating 

gear. 



An arc A of cast steel, 20 teeth, formed in two pieces, con- 
nected by a steel joint pin with collar. The pin passes through 
eyes in the pieces of the arc, and is riveted on to the colkr. 

A guide for arc of metal. 

A pinion, elevating, B, forged steel, 14 teeth, 3*9''' diameter. 

A friction cone C, of gun nletal, with a spring and two nuts**, 

A worm wheel D, 22 teeth, S-S?'' diafiieter, of metal. 

Spindle E for pinion and worm wheel, of steel 1'' diameter, with 
collar and pin. 

Bearings F,JF, for spindle, metal, each attached by two *4375'^ 
bolts. 

Sj)indle worm of steel, 1" diameter, with collars^, nut, and spring. 

Handle for spindle of wrought-iron, radius 4'? 

Guard G for worm wheel with nut and four *5'''' bolts. 

The arc A is connected at its upper end with the gun, it has 
teeth formed on the back, which gear with the devating 
pinion B. It works against the guide, which is bolted to the ^ear 
transom. » 

(M.a) D 2 
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Tlie elevating' pinion jBts on tlie spindle E and is free to revolve' 
round it. It is formed with a conical recess on one face, to receive 
the friction cone C which fits upon an octagon formed on the 
S])indle, and which can he forced into the recess in the pinion by 
two nuts, which should be screwed up until the friction is sufticient 
to support a weight of 150 lbs. acting at the pitch line of the pinion. 

The spindle rests in the hearings F, F, attached to the bracket 
of the traih it passes through the right bracket, and the end is 
supported in a bearing formed in the guard G of the worm w'heel 
D. It is secured in its place by the collar H which fits on it at the 
inside of the right 1;)racket and is connected to it by a pin. The 
worm wheel 1), is formed with two feathers, wdiich fit in key ways 
in the spindle at the outside of the bracket; it gears with the worm, 
the spindle of which -works in bearings formed in the guard. A 
steel spring, 0*5'' long when compressed, fits on the spindle over the 
upper bearing ; above the spring, the spindle is squared to receive 
the handle, which is secured by the nut. A wrought-iron stud 
with a metal ferule secured by a A\TOught-iron burr is riveted tO' 
the end of the liandle. 

, The spanner for the elevating gear is of steel, single ended, Si" 
long. 

A brake band of forged steel is fitted round the inner flange of 
each wheel. The ends of the band are connected by a steel bolt 
*75" diameter with a W'rought-irdn nut. The tiglituess o^ tSe band 
should be so regulated that the wheel may be able to support a 
weight of 1121bs. applied at the circumference. A steel key is 
carried to adjust the band as required. Eatchet teeth are formed 
on the band, which when the carriage is in action are in gear with 
a steel pawl hinging on a steel pin, which is fitted tightly in the' 
front end of the tensile stay. The pawl is secured on the pin by a 
steel collar and iron split pin. A gun metal bracket is also fitted 
on the pa-wl pin; in this bracket there is a sliding stud of gun 
metal, which, when the carriage is in action, is pressed by a spring 
against the pawl and keeps it engaged wdth the ratchet teeth of. 
the brake band. The teeth are formed so that the wheel cannot 
revolve during the recoil of the carriage., but can turn freely in run- 
ning up. The spring for the stud has 10 coils, 15 S.W.G. The 
sliding stud has a loop on its rear end, secured by a split key 
and fitted with a rope handle, by which* the stud can he drawn 
back m limbering up, allowijig the pawl to be disengaged from 
the ratchet teeth, when it is secured out of action by a wrought- 
iron link, attached to the bracket. To enable the brake to be 
used in travelling, without releasing the pawl, a wrought-iron 
lever with end of hardened steel is pivoted on a stucF projecting, 
from the tensile stay at the travelling end of the axletree seat.. 
By pressing down flW u^per end of this lever by hand, the low^er 
end can be made to engage the teeth of the brake band, and 
thus skid^ the wheel. While the carriage is in action and 
during ordinary travelling the upper end of the lever is secured 
by a wrougiit-iron ring sliding on the standard of the guard 
iron. ^ ' 
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The key for the nut of the brake band is formed on a steel 
-bar diameter, bent to a right angle, each part being 5 * 75 '^ 
dong. 

The carriage has also the following fittings : — 

Lifting handles, at end of trail. 

Advance loops at front of axletree. 

Shoe, handspike, of wronght-iron, secured between the trail 
’.brackets by a tap bolt on each side. 

Socket for liandspike of steel plate, attaclied by •4o75'' 
rivets. 

Loop carrying handspike of wrought iron. 

A flanged locking plate of steel is attached by 4375' ■ 
rivets to each side of the trail. Packing plates of steel aic 
.placed between the trail and the flanges of the locking plate, 
and the space between the trail and the plate is filled in witli 
hard wood. 

Hooks for drag shoe and chain. 

Three staples of wroughtdroii for hammer on the left side of 
tlie trail, outside. 

A leather box wliich fits between the brackets of trail in rear 
of trail box, to contain tube j)ocket and straj), breech brush, 
spanners, &c. 

Staples for strap securing liandspike, on left side of trail. 

The Imiidspike is of ash uiipaiuted. It is straight, 5' long, 
round in section, and shod with a copper ring secured by three 
brass screws. 

7-Pru loO-LBB. CABniA.GE FOR GOLD COAST. 

This carriage is constructed in such a manner that it can bo 
taken to pieces, when necessary, for the purpcse of transport b}^ 
liaiid ; no single part of it exceeding 50 lbs. in weight. It consists 
of two brackets of steel plate connected by three sliding transoms 
and a trail eye. A single piece of steel is riveted along the upper 
edge of each bracket from the trunnion bearing to the third transom. 

The ends of the brackets fit into sockets formed in the trail 
eye, they are secured by a steel pin witli leather thong. 

The transoms are of ^vrought iron, they are forged with flanges, 
which slide in recesses formed on the inside of the bracl^ts liy 
pieces of plate and angle iron liYeled to them. The second and 
third transoms are kept in position by a French key which passes 
through the right hand bracket and the flange of the transom. The 
keys are attached to the brackets b}^ chains. The front transom 
cannot be secured until the axletree and legs are in position. The,^ 
axletree is a square bar of wroiiglit irom ‘iiitli the ends turned 
down to form the arms, which are special, and are xirovided with t 
drag washers ami linch-pius, each liuch-pin being attached to its 
washer by a chain. The axletree passes through a square hole in 
each bracket and is secured by a French key passiii<^througli the 
front transom and into the axletree. • 
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When in action, the wheels can be removed and the carriage 
supported on legs. Each leg is formed of a bent piece of angle iron 
the ends of which are hinged by pins with split pins to a bracket 
supporting leg. This bracket consists of two bars, the upper ends 
of which iiook into holes in the bracket of the carriage, one on each 
side of the trunnion bearings. The bars are connected by a cross- 
bar, forged with them, and flanged. When in position, a pro- 
jection on the flange of the front transom, on that side, fits into a 
slot in the flange of the crossbar. A stud on the bracket of the 
carriage also enters a hole in the cross-bar. 

The legs are kept apart when in the firing position by a 
securing cross-bar, which is attached to one leg by a staple, and 
hooks into a staple on tlie other. It is secured by a leather 
tie. 

In the travelling position, when the carriage is on its wheels, 
the right leg is folded under the carriage, then the left leg, the 
cross-bar hooks into a hole in the right bracket of the carriage and 
is secured by the tie. 

Wrought-iron trunnion bearings are riveted to the brackets, 
the capsquares are of wrought-iron, and are attached to the 
brackets by rings and chains. 

The elevating gear consists of a cross handled elevating screw 
1*5'' over the threads, which works into a metal nut riveted to the 
second transom. 

The brackets, transoms, trail eye, legs, &c., are galvanised. 

A wrouglxt-iron handle is riveted to each carriage bracket 
below the trunnion bearing. 

The wheels used with the carriage are Special No. 75, 2' 6" in 
diameter. 

•45" Gatling Gun Caeriagb. Mark I."^ 

The brackets of this carriage are formed each of a single plate 
of iron thick ; they are connected by five bolts, two with solid 
forged shoulders, and three with collars, and by a trail piece. 

There is no axletree bed : the axletree is straight on the upper 
side of the body but curved on the low^er, giving a depth of 3^" at 
the centre 'and less at the shoulders, while its width is constant 
1-^" : it is housed into the brackets and secured to each by a clip ' 
pfate with bolts. A stay of round ir«n further strengthens the 
comexion between each bracket and the axletree. 

The trunnion bearings aiyi capsquares are of metal, each of the 
latter works in a hinged joint, and is secured by a pin with split 
key. 

The elevating arrangement consists of a smalh screw of the 
Whitworth pattern, the hand wheel of which is on the left side. 

A tee-shaped ifOE handspike of the Indian pattern, to fold 
back upon the trail when nor required, is fixed upon the point of 
the latter, and a trail box of sheet iron, secured by a hasp and 
turnbuckle, formed between the brackets. 

A woelien hinged seat is fixed upon the trail, to the rear of the 

^ Bor infantry and machine gun mountings see Appendix H. 
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elevating screw. A trail handle is riveted at each side of the trail 
eje. 

Upon each side of the axletree a hearing plate is secured by a 
coupling plate for the support of an axletree box. The boxes are 
of wood, each to contain one cartridge drum, the back and lid 
covered with bullet-proof Bessemer steel, and the latter, which 
opens from the side next the limber, fastened by a hasp and turn- 
buckle for padlock and fitted with a prop. 

The wheels used with the carriage are No. 50, pattern B, third 
class, 4' 8" in diameter. 

Bield Limbebs. 

The same limber is used with the Mark II carriage, 9-pr, and 
16-pr. E.M.L., and Mark I carriage, 25-pr. E.MX. The fittings, 
with the exception of those of the boxes, are the same in each case. 

The limber is formed of tliree futchells, a splinter bar with two Limber, field 
stays, a platform board, a footboard, a slat, an axletree bed with 
limber hook, an axletree and wheels, the same as for the gun car- § 3201 . 
riage, and a pair of shafts- 

The splinter bar is of plate iron, trough shaped.^ It is bolted 
to the futchells and connected near each extremity by a stay of . 
round iron to the axletree bed : the ends of the bar outside the 
futchells are filled in with wood, 

ThdX;:^etree bed (Fig. 10) is formed in a similar manner to that 
of the gun carriage, but being of necessity deeper than the latter 
to allow of a firm attachment oT the limber hook, its sides are con- ; 



structed of plate iron, a piece of ajjgle iron being rivetecT^alono' 
each for the top plate to rest upon^nd to he secured to. ^ 

The futchells of tee iron are let into the bed beneath the top 
plate and riveted to its angle iron ; the centre futchell is bent and 
its end riv^ed to the back plate of the bed, while the outer fut- 
chells project to the rear for the snj)port of the top plate under the* 
limber boxes ; the latter plate is also su5)p«ifed by a stay near 
each end. 

The limber hook is forged with three long arms, by which it is 
riveted to and at the same time held at a sufficient distance from 
the rear of the bed : the rivets holding the upper arm"^iave collars 

~ — — -- m 

^ Eor future manufacture tbe spliiAer bar is to be of steel. 
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Oil them. It is steeled in a similar manner to the trail eye, and 
has a key of steel (marked S), which passes through the point to 
secure the trail of the carriage. All limber hook ke}^s have been 
placed in a numbered series, the key for this limber being Xo. 1. 

The platform board of ash is 10'', and the footboard of elm 11" 
wide, and beneath the front of the latter the slat of ash is secured 
across the fiitchells to prevent a horse getting his leg hetweeii the 
splinter bar and the hoard. 

The shafts' are the field shafts, and "off:” they are of 

ash, the off shaft is known as the IBrandling pattern, the peculiarity 
of which is that the part between tlie splinter bar and axle-tree 
arm is of iron (termed the "wheel-iron”) and conse(iuently much 
slighter than if of wood, which allows of more room between itself 
and the wheel for mud to work through. The near shaft is identical 
with the near shaft of the wood field limber, but the off shaft 
differs from the off shaft of the latter in the form of the end of 
the wheel iron. 

The limber is fitted for single, double, or treble draught, as 
follows : — 

For single draught the near shaft passes through the near 
splinter bar band or shaft iron, its extremity entering a " stirrup 
iron ” bolted to the left futchell and being secured by a bolt, wdiicli 
passes from the footboard through it. The off shaft ]^ses througli 
the V-shaped iron, termed the " Brandling iron ” iipcm the splinter 
bar, where it is supported by a pin, while the wdieel iron upon its 
extremity fits upon an iron crutch upon the axletree bed and is 
there secured by a linch-pin. 

For double draught the off shaft passes through the off splinter 
bar band and its wheel-iron fits upon tlie axletree arm, seizing as 
a washer, the latter being removed to the crutch. The near shaft 
passes through the centre splinter bar hand, the iron on its ex- 
tremity entering a socket in the axletree bed : it is secured by the 
same bolt that held it in single draught, passed through it from the 
platform, hoard. 

For treble draught the shafts are arranged as for single draught 
and swingletrees are hooked to the trace loops for the traces of the 
near and off horses. 

The limber has the following fittings : — For securing the 
ammunition boxes, which rest upon the futchells and the top plate 
of*rhe bed, there are upoi> the hack of the axletree bed, two large 
staples with straps for the off and near boxes, and upon the upper 
arm of the limber hook a staple with strap for the centre box. 
Each box is held at the same time by its nib iron entering a box 
staple in the i>latform board, where it is retained by a pin."" There 
are also fittings for carrying entrenching tools, grease tin, swingie- 
tree, &c. 

The articles made in Eoyal Carriage Department belonging to 
the limber are three ammunition boxes, " near,” " off,” and " centre,” 
with a cmivas cartouch for the near and for the off box, also a half- 
round grease tin. ■ 

iiie near and off box^, which are similar, are of deal with elm 
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ends, and are strengthened with iron clamps. They are arrangetl Boxes, 
to cany the projectiles and cartridges, and are partitioned in such ajnnnnntion. 
a manner that the former pack on the outer sides of the latter, aiid 
thus protect them. The projectiles stand in trays of ])eech sup- 
ported on risers, while their heads fit into blocks on the lid. Tlie 
lids of the boxes are fitted for small stores, each article being 
secured by a strap. The centre box is divided ])y copper partitions 
to contain fuzes and tubes. Eacli box is fitted with a nib iron and 
a staple for strap for its attachment to the limber, and with hand 
leathers ; the off and near boxes each with a folding guard iron 
and fittings for carrying entrenching tools, &c., and the centre 
with a shell key. 

The cartouches for the cai-tridges are waterproofed and the 
bottom stiffened with millboard ; to each is attached a web strap, 
by which it can be shmg on a inan’s shoulder. 

The off and near boxes for the 9-pr. gun contain each 18 pro- 
jectiles and cartridges. 

Beneath the front and rear trays the bottom of the box is 
hollowed out to admit of four extra projectiles being carried there 
on emergency. 

Under the side trays are carried time fuzes. 

Each weighs empty 3 qrs. 21 lbs., and packed 2 cwt. 3 <prs. 

12 lbs. 

The bbives for the IG-pr. gun contain each 12 xnojectiles and 
cartridges. IS^o extra projectiles can be carried. Small Ifiocks of § 39vS. 
wood are fitted in the front and rear compartment for the purpose 
of securing the fuze cylinders when carried under the trays. 

Each weighs empty 3 qrs. 19 lbs., and packed 2 cwt. 3 qrs. 

261bs. - ^ 

The ammunition boxes of limbers of 9-pr. and IG-pr. guns L.of 0. 
have leather fittings in front to carry Martini-Henry carbines, each § ^^4*7 4. 
carbine in a leather case. 

The boxes for the 25-pr. gun contain each 9 imojectiles and 
cartridges. They have no trays, but the projectiles are steadied 
by cleats on the sides and partitions, and are fitted with lifting 
straps. , 

Each weighs empty 3 qrs. 3 lbs., and packed 3 cwt. 0 cp’s. 25 lbs. 

Centre boxes are of deal with mahogany ends. The canvas Boxes, eoutre. 
cover is extended over the sides and liinge ; a recess made in the 3L. of C., 
top edge of the back, from which a hole passes out below tlie liTnge, 
and a piece of leather is let into the*lid so as to press tightly on 
the lock. 

It has b^pn approved to fib stronger hinges to these boxes. § isii. 

The)?- contain fuzes, tubes, &c. 

This limber is used with Mark I caijdage^ 9-pr. and 16-pr. ^ielcl limber. 
E.M.L., it differs from Mark II in having a Wooden axle bed (of ^tarkl. 
elm) with a block at the rear and limber hook similar to that of the 
old wood carriages. 

The futchells are housed across the bed and secured by bolts 
passing vertically through the latter and nutted beiieaSi ; they do 
not extend beyond the bed to the rea^^, but knees are atta'^ied to 
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tlie block and bed to support tlie ammunition boxes in a position 
sufficiently far back. To give rigidity to the frame of the limber,, 
an angle stay is riyeted to the futcliells along the front of the- 
bed. 

The limber hook is secured by three bolts, two of which are 
nutted at the front of the bed, while the third screws into the 
end of the centre futchell, wliich is bent down between the bed and 
block. 

The axle is secured in the axle bed, as in the wooden carriages,, 
by yoke bands with couj)ling plates, by the V-irons and a clip^ 
plate. 

The footboard is 11'' wide, the platform 13"; and there is no^ 
slat. 

The boxes are the same as in Mark II limber. 

9-pe. E.M.L. Limbees foe India. 

The limbers for service in India are the same as for homo 
service, but the off and near boxes have fixed looped guard irons,, 
one at each side of each box, instead of a folding guard iron at 
one side only ; they have also a plain staple instead of a handle on 
the back and front. The looj) guard irons are for the purpose of 
passing a bamboo through, and so carrying the box slung from 
men’s shoulders. ^ 

7-pb. E.MX. of 200 lbs. Gun Limbee, Colonial Patteen, 
Maek II. 

The limber is similar to that for the 9-pr., the axle bed and 
shafts being the same as in the *45 Gatling limber, and taking the 
same wheels as its own gun cai'riage. The and ^^near” boxes 
are arranged to take each 30 rounds. 

13-pe. E.M.L. LimbePv. 

The limber consists of an axletree -bed with axletree, four 
futchells, a splinter bar, two tensile stays, a limber hook, a plat- 
form board, footboard and slat, and two shafts. 

The axletree is interchangeable with that of the carriage. The 
axletree bed is formed by a wrought-iron frame, having two pro- 
jections at each end, by which it is riveted to the axletree. The 
futchells connect the splinter bar with the axletree bed and limber 
Imok. They are of T-iron; bent to form recesses for the axletree 
bed, which rests on, and is fiveted to them. 

The limber hook is of wrought-iron. It is formed with four 
aims, of which the lower are longer than the upper. The upper 
arms lie inside the two centre futchells, and are riveted to them, 
the lower arms fit A>ver the axletree, and are riveted to stays of 
plate iron D, which are themselves at their upper ends riveted to 
the futchells, and at their lower ends to bearings E, which fit over 
the axletree, and are riveted to the caps H' beneath it. The 
limber Jjook is fitted with a moveable steel, and has a steel key 
sim^r to that for the 9-pr., but with the arm at right angles to the 
feather and a shorter chain. 
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Fig. 11. 



The rear ends of the centre futchells on each side are connected 
with the eMs of the outer futchells by bent angle iron bars K, 
riveted to both. 


Fig. 12. 



The outer futchells are connectecf to the axletree by wrought- 
iron stays riveted to futchells and axletree both in front and rear. 

The splin^r bar is of wrought-iron trough shaped. The front 
end of each futchell is turned outwards and bolted to the web of 
the splinter bar which is also connected t<& tlia axletree by the 
tensile stays. These have loops on their rear ends, fitting over the 
axletree arms, in a similar manner to the stays of the carriage. 

The platform board, footboard’ and slat, and fittings for draught 
are similar to those on the 9-pr. limbers ; the crutch for^he wheel 
iron of the off shaft in single draught, two sockets for the extuenaity : , 
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of the near shaft, ^?heu in single or tlouhle draught respectively, 
and .sockets for the pin securing the near shaft, are formed on cross 
plates of wrought-iron between the futchells. 

The shafts are the field shifts, Nos. 1 and 3. 

The limber is fitted with steel mud scrajiers over the wheels ; 
iron hands with leather lining, for shovel and spade under foot- 
board; hooks for bucket and caiupkettles ; staples with pins for 
securnig ammunition boxes and ten staples lashing. 

A leather case with grease tin and oil can is issued with the 
limber, and is carried in front of the limber hook bet^\■eeu its 
arms. 

The_ limber carries two ammunition boxes, Plate XV. The 
ammunition box is made of deal with elm ends, strengthened by 
corner irons at the front. It opens to the rear, the back being 
hinged to the bottom, and supported when open in a horizontcii 
position by wrought-iron folding stays, working on studs let into 
the back and ends. When closed it is secured by a spring lock and 
two tui'iibuckles and hasps. The lock'is self-acting in ciosing, and 
is opened by a wrought-iron handle attached to it. It can it locked, 
so that it can not be opened by the handle, by the general service 
spring lock key. Iron hinges are attached to the back, each by 
four screws and two copper rivets. The top is covered with canvas 
secured by a band of leather tacked on all round. Jhe ends are 
fitted with folding guard irons, 4" higher than thol?efor the 9-nr 
and handle. ■’ 

The box is ponstructed to carry 18 rounds of ammunition, with 
a proportion of small stores, fuzes and friction tubes. It is divided 
internally into two compartments by a vertical Hanged plate of 
Atlas steel, riveted to top and bottom. The outer compartment is 
fitted with four Atlas steel trays W. (Fig.) sliding on angle iron 
runners, riveted to the vertical partition and to the end of the box 
(the runners for the lower tray are attached to the bottom of the 
box by screws). There is also one tray at the bottom of the inner 
compartuient. No. 1 tray carries stores, No. 2 three projectiles and 
a proportion of stores, and the remainder five projectiles each. The 
bottompjf tlie trays for the projectiles are corrugated and are fitted 
each with two_ strips of buff' leather, riveted along the inside, on 
which the projectiles rest horizontally with their liases outwards 
Each tray is fitted with a handle, and a spring catch W, and the 
upper trays also with a vraod batten V, covered with buff to iircvent 
the projectile slipping. TFie inside ends of tiie projectile travs are 
lined with beech. The trays, except the two upper ones, which 
have special fittings for fuzes and small stores, sre identical for 
each nature of box. 

. ^ honzontal^steel plate is riveted over the sliding tray in the 

inner compartment, and is supported at its inner end by a block of 

Sf/pO'ui eighteen cartridges rests on the 

plate and fills the remamder of the compartment. ' It is of canvas 
wateipjpofed on, the_ outside only, the bottom is strengthened with 

with flaps to cover, the contents. .It is fitted with a hand 8" deep 
to prevent the cartridges falling out. ^ 
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Each box IS secured to the limber, in front by a nib iron 
attached to_ the box. wlucli enters a box staple in tiie platform’ 
board and is there secured by a f' screwed pin ; in rear a clip is 
torged on each strap Imige of the box, which enters a slot in the 
angle bar connecting the futchells. 

Limber 12-pr. B.L. 

The limber consists of an axletroe, limber hook, splinter bar 
four futchells, rear connecting plate, platform board, footboard and 
Slat, and two shafts. 

connect the splinter bar with the axletree and 
imiber hook , together with the rear connecting iilate they form a 
platfom on which the boxes rest. Each futcheU consists of a 
auged_ plate of steel T6" thick, lightened out ; the depth of the 
tim enr° the axletree and gradually tapered off towards 

t ic ends The flanges of the centre futchells are turned outwards 
those of the outer futchells, inwards. ’ 

tbrnS,tSlTi it passes 

tlnough the futchells and through flanges of forged steel which 

are riveted to the inner futchells and bolted to the outer futchells 

iif ^ nyets. The outer flanges secure the axletree’ 

Wl’ flange enter- 

ing a icatlierway in tlie axletree. 

of stlf connecting plate. 

tmSd to k. f % lightened out. the flanges being 

turned to the fiont, and the ujiper flange beiim level with the 

upper flanges of the futchells. ° o ei u itn tlic 

la re-manufactured scrap iron • it 

s forged with three arms, the upper of which is riveted to the 

inside of each futchell, by 
2 TU ets. The limber hook key is formed so that the handle is turned 

The splinter bar is formed by a steel plate -fV' thick bent to a 

tlit’ends^Stfi 

steel- barbyShpsof 
flanLiiv S hil bolted to their 

1 ® ^ secured, each by one horizontal 

bolt, which connects clip, bar and futchell. The sphnter bar is - 

m'? the two outer Wells by short stays of 

™ ^ 5"ri;.tSdToir ^ 

tln^ centee and oul'v fn ^ ^ 

centre futclmlk ^ futchells on each side, and two between tlie 

Sau^it tlS Slf in 'single and double 

f P“® bi these stays. 

tie field iiSrT"* ‘I*' ”= ^lar to those of 

The hmher has the folloAving fittings : — « 

ap es under each centre futchell for straps securing hea^of 


pickaxe. The end of the helve is carried in a leather loop 
buckled to the near centre fiitcliell 

Staple for strap and leather loop on inside of near fiitchell 
for brush, water, carriage. 

Staple for strap and leather pocket on inside of off fiitchell 
for billhook. 

On the rear stays, plates for securing a grease tin and oil can, 
the latter being carried in a leather case. 

On the near stay a plate for camp kettle and on the off stay a 
hook for bucket. . 

A stay with crutch hook for off shaft in single draught is 
attached to the two rearmost off stays. 

On the splinter bar, two metal brackets with straps for carrying 
a 6' common handspike are bolted on the top. The fittings for 
draught are similar to those of the 9-pr. limber, but are of 
forged steel. The shafts are hTo. 1 near, and ISTo. 19 off. 

The boxes are of corrugated steel plate *04'^ thick. The sides 
and ends are connected by -187" copper rivets. Tlie end corner 
is strengthened by a vertical plate of angle steel riveted to both 
sides and ends. 

A bar of angle steel is riveted round the top of the box and 
forms a support for the lid. 

A wrought-iroii band formed vith sockets to receive the 
standards of the guard iron is riveted to the outer <nd of each 
box and carried a short way round the corner. 

The bottom plate is plain, *04^' thick ; it is flanged all round 
and riveted to the insides of the sides. 

12 Steel studs, the heads of which are V' in diameter, were 
originally riveted to the bottom of the box but are now omitted. 
The lower surfaces of these were carefully levelled, and on them the 
box rested. 

The box is fitted with handles in front and rear, strong locks, 
and removeable guard irons, the latter being secured in their 
sockets by split keys. 

The lid is of steel, hinged to the front plate, by wrought-iron 
hinges. S^tops of steel for support of the lid when open are 
riveted to the front of the box. The lid has a lining of yellow 
deal attached by T87^' copper rivets, oyer which there are strips 
of felt attached by 1" screws. 

•A holdall of leather is ^attached by screws to the lid. When 
closed, it is secured by two straps. 

The boxes are fitted internally to carry IS projectiles and 
cartridges, with a proportion of small stores. The partitions are 
of steel *048'^ thick, riveted to sides, ends, and bottom. The 
• projectiles are carried standing vertically on beech trays, which 
are supported on wroiight-iron angle riser plates, and are fitted 
with rings of indiarubber thick for the projectiles to rest upon.^ 
The latter are steadied in travelling by steel plates, having holes, 
which fit over their heads. * The plates are attached by straps to 
stapleg^ifthe inside of the box. Two case shot are carried in 
each box on the gun limiter, the heads of which are fitted with 


* These indiarubber rings are now remoyed. 


leather caps. Underneath a double row of projectiles at the 
outside end of each box, there is a compartment closed by a door 
hinged to the rear of the box, and secured by a spring turnbiickle. 
That in the near box is fitted with a tray for friction tube 
cylinders ; that in the off box is unfitted and carries Scott’s sight. 

A striking board of elm 1" thick is attached to the box in rear 
to prevent damage from the trail eye in limbering up. 

A hand leather is fitted on the front handle, and when the 
boxes are in position a third hand leather is attached to a staple 
•on each. The staples for the knapsack straps are arranged so that 
the knapsacks may be adjusted to admit of access to the com- 
partment underneath the projectiles. 

Each box is secured on the limber by two nibs in front, which 
enter the platform board, and by a nib iron in rear, which is 
attached to a bushed bracket at the rear of the limber by a 
screwed pin. 

These boxes will in future manufacture be superseded by wood 
boxes similarly attached, containing the same number of rounds/ 

As Scott’s sight cannot be carried in these boxes, a small wood 
box, padded inside with horsehair, covered with leather, is fitted for 
it between the futchells in rear of the axle, on the off side. 

‘45 Gatlixo CtUN Limber. Mark I. 

The limber for the Gatling gun carriage is of similar construc- 
tion to the 9 and 16-pr. limber, Mark II. 

The axletree bed is built up of an axletree wide by V' deep, 
an iron plate on each side of it, and a cast packing piece to 
complete the top and ends of the box girder; the plates are 
secured to the axletree and jiacking piece by through rivets. 

The outer futchells are of angle iron, and the centre of tee 
iron ; they are let into the top of the axletree bed, and project to 
the rear beyond it, for the support of the limber box ; a staple for 
a strap to secure the box is attached to the extremity of each futclielL 

The splinter bar is of plate iron, trough shaped, bolted to the 
ends of the futchells, and supported by a stay near each extremity 
to the axletree bed. 

The platform board is 6^' wide, and the footboard 10''. • 

The limber hook is of the old form, attached to the bed, 
without the intervention of a J^lock. 

The wheels are the same as those of the gun caniage. ^ 

The limber is fitted for single or doilble draught, with an off 
and near shaft of the ordinary description for field limbers, but of 
lighter construction. 

Two boxes a«B carried upon the limber ; each is protected by 
Bessemer steel on the lid^ and back, in the same manner as the 
axletree boxes, and the lid, which opens from th^ front, is also 
fastened in the same niannei* as the lids of the latter boxes, and 
fitted with a prop. The boxes are fitted with guard irons of the 
Indian pattern. They are fitted with false bottoms. /The near 
box carries two drums, one small arm cartridge box, ancLa pro- 
portion of spare parts. Tbe off box carries four drums aM a 
poportion of spare parts ; and under th® false bottoms of both 
boxes spare cartridges can be carried if required. 


*45 Q-atUng 
limber. 

L. of C., 

§ 3322, 


Boxes, 

ammanifcioM. 




Amiunuitioi 
'vaofon, <>-nr 
Mark IL 
Plate XV U 
§ 3208 . 


SECTION 


ELEVATION 


carriage. The brackets are of channel iron, the 
in each being turned outwards, and, in rear of 
lower part sloped off From the point to the poi 
footboard a plate is riveted above and another be^ 
The perch lies across the top plate of the 
of the fomier being connected to the latter by 
iron which is riveted to both as well as by rr 
channel iron. • 

«he sides of the wagon are of angle iron f 
they rest upon the bed to wfiiah they are each co 
iron, lo the outside of each side and to the bed 
staj^f plate iron, which much increases the rimdi 
ihe platform plates are riveted across the 
extremities of the sides; they serve to make the s 
Ihe lootboard^ei elm and platform boards oi 
across the perch and sides ; the front and roo. . 
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The wagon has the following fittings:— Fittings. 

For securing ammunition boxes, fittings similar to those for the 
same purpose in the gun limber. 

Box irons, &c., for under boxes. 

For carrying a spare wheel a block is formed by riveting a 
plate to the inside of each side of the perch, wdiich projects 
upwards from the latter throiigli the boards. The plates are 
connected by two collar bolts, and have an axle arm of wTought- 
iron riveted between their upper extremities. The wheel is 
secured by a plain w^asher and by a Knch-pin upon ihe arm, while 
it is also steadied and supported by a stay of elm riveted upon 
the perch. 

The wagon is also fitted with locking plates, and for carrying 
a drag shoe, picket posts, maul, &c. 

The articles belonging to the wagon are, — four ammunition and 
two under boxes, wutli a canvas cartoiich for each of the former, 
and two grease tins for one of the latter, a drag shoe with chain, 
and spare lashings. The near hind box is interchangeable with 
the off front box, having the same strapping on the inside of the 
lid, and in like manner the off* hind with the near front box. 

The under boxes are of deal with elm ends, and are each 
fastened with a hasp and turn buckle. 

The ainrnunition w^agon body serves for the 16-pr. and 25-pr, 
and also for the 40-pr. E.M.L. gun, when used as a gun of position. 

The only difference for the different guns is in the fittings of the 
ammunition boxes, which are identical with those of the respective 
gun limbers, except in some of the leather fittings. There are no 
centre boxes. 

The limber is identical with the Mark II limber for the gun 
carriage, that used in 40-pr. batteries being the field limber with 
the same boxes as for the 40-pr. siege limber. 

Mark I ammunition wagon differs from Mark II mainly in Ammunition 
having the perch formed of girder iron in one piece and the axle- ^agou, 9-pr* 
tree bed of wood (ash or elm). The perch is strengthened by a plate 
(A) of malleable cast iron along the web at each side under the 
position of the block, secured by three bolts b. 


Section at G. I). 


Fig. 14. 


Longitudinal Section. 



The perch and sides arc housed into the l^ed and secured to the 
latter hy bolts passing through knees riveted to them. 

The perch plate is made to clasp die point of the perch as in 
tliG old wooden wagon, and a centre x>hite is riveted along llie 
upper side of the perch for the support of the annuunition 
boxes. 

The block with arm for the spare wheel is of sabicu strenglliened 
by iron. 

The boxes, &c., are tlie same as for Mark II wagon. 

The same wagon body serves also for tlie 16-pr. 

The limber is identical with the Mark I limber for the gun 
carriage. 

T-pk. 200lbs. Ammunitiok Wagox, Colonial Pattebn. 

The wagon is constructed to carry two amiimnitioii boxes, it 
consists of a perch, two sides, a rear end plate, a footboard plate, 
platform board, footboard, axletree bed, axletree and wheels. 

The axletree bed is built up by angle iron riveted along each 
side of the body of the axletree, and a top plate riveted over the 
angle irons. 

The perch is formed of two brackets of channel iron, connected 
by a steel perch pin, two collar bolts and a rivet. It lies across the : 
top plate of the axletree bed, and is connected to it by angle iron 
stays riveted to both. 

The sides are of angle iron, they rest on the top plate oLt^^ J 
bed and are connected to it by angle iron stays. 

The footboard plate is of plate iron, the rear end plate of angle 
iron. These plates are riveted across the perch and extremities ot 
the sides. 

The platform board and footboard are bolted over the perch 
and sides, the footboard resting on the footboard plates. 

The fittings for the ammunition boxes are similar to those on 
the lim]}ei\ 

13-pk. PuM.L. Ammunition Wagon. 

The wagon consists of a perch, an axletree and bed, two sides 
with stays, two platform plates, two j)latforni boards and two foot- / 
boards, and wheels. 

The perch is formed like that of the 9~pr. of channel iron con- 
Tj^ected by three collar bolts with upper and under plates ri\^eted 
on to form a box girder from the footboard to the perch eye. 

The axletree is similar to that for the gun carriage and limber, 
but is not identical with it, there being a feather on the arm of the 
axletree for the wagon, "which takes the place of the recess for the 
point of the set screw securing the tensile stay in the carriage and 
limber. 

The axletree bed is an iron frame, similar to that of the limber, 
with projections through which it is riveted to the axletree. The 
axletree, bed, and perch are connected by a gun naetal saddle, 
iivc^-i:o perch and bed, and also to caps under the axletree. 

The sides are of angle iron, they are comiected to the axletree 
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by wrought-iron stays riveted to them. Each stay is formed with 
a loop in the centre, which fits over the axlefcree arms and enters 
the flange of the nave. The feather on the arm above laentioHed 
fits in a key way in the stay. 

The perch and sides are connected by the platform plates, which 
are riveted to both, in front and rear of the bed. These plates arc 
lightened out. 

The front platform board and footboard are bolted over the 
perch and sides like those of the 9-pr. wagon. In rear the plat- 
form and footboards are bolted to bent plates of angle iron 
which are riveted to the perch and sides, and project to rear of 
them. 

The wagon is fitted with a wi'oixght-iron arm for the spare 
wheel, two under boxes ; non loops under the front for pickets, 
mud scrapers over the w^heels, and jack plates. 

The wagon carries four ammunition Iboxes, wdiich stand on the 
platform plates between the axletree bed and the platform boards. 

The two hind boxes are like those for the limber, with the exception 
of some sligiit differences in the internal fittings of the tray ; No. 

4 tray being fitted to carry four common shells and one shrapnel, 
instead of a case shot, and No. 2 box is fitted to take the shrapnel 
shell only, without fittings for fuzes : they are secured in a similar 
manner, but the pins, which attach the nib irons on the boxes 
to staples formed in the axletree bed, are not screw’ed. 

The wagon fore boxes are in general construction, similar to 
those of the 9-pr., but the guard irons are of increased height. Each 
box is arranged to carry 17 projectiles in a vertical position, and 17 
(Cartridges in a canvas cartouch. The boxes are secured on the 
wagon by nib irons and straps. 

Wxgojt 12-pb. B.L. 

The wagon consists of a perch, sides, axletree, platform and Plate XIX, 
footboards. It is constructed to carry two ammunition boxes. 

The axletree is interchangeable with that of the limber. 

The perch is formed of a steel plate T28^^ thick, bent so as to 
form a box girder tapering from the rear to tlie front. 4ft the rear 
end the lo\rer edges of the plate are riveted to a steel connecting 
plate. From the position of the wheel arm to the perch eye, the 
edges of the plate are connected by a lap joint and *375''^ rivets. 

At the perch ej-e the section is circular.^ The eye is of wroiigliT- 
iron attached by *5"' collar rivets and^. fitted with a removeable 
steel 

The sides are similar to the futchells of the limber, and the 
axletree passes through them and is connected to them in a similar 
manner. The under side of the perch is fitted with steel bearings 
to receive the axletree. A channel stay of sted* filled in with a 
block of elm is riveted in front of the axletree, between the sides of 
the box girder forming the perch. The sides are also connected by 
a collar rivet. 

In front of the axletree the perch and the sides of th^«^agon 
are connected by two centre stays of flanged steel plate, lightened 

(M.a) B 2 
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out and partially filled in with Mocks of elm. In rear they are 
riveted to a comiectiug i)late which is joined by angle stays of 
steel with the centre stays, A block of elm is fitted in the rear 
end of the perch and is secured by screws to this plate. 

■ The centre stays are connected with the perch each by a tensile 
stay of round steel. 

A ])latform board and footboard are fitted on the perch and 
sides at the front of the centre stays. 

A wheel block with arm for carrying a spare wheel is formed 
on the perch at the position of the footboard. 

The arm is of steel, it is riveted by *5'' rivets between the 
Tip])er ends of two steel brackets. Each bracket is formed by a 
l)ent steel plate ’16^' thickness, riveted at its lower end by 
rivets to the perch. The brackets are connected in front and rear 
by steel ]3lates *128'' thick, attached by *375^' rivets. An angle 
plate of steel, *187'' thick, is attached to the outside of each 
bracket. The footboard is secured to these plates by *5'' bolts. 

Fitting?. wagon has the following fittings : — 

On the perch — Top : plate staple for ring of drag shoe, staple for 
strap securing drag shoe. 

Sides : steel locking plate, hook for drag shoe, one staple at 
position of wheel arm, off side, for strap securing leather case for 
saw. 

Centre stay : a leather loop under off side supporting leather 
case for saw. 

Footboard: plates with hooks for camp kettle on each side. 
Two staples for strap securing picket posts on each side. 

There is a box fitted on eacli side underneath at the rear. The 
lid opens to rear and is secured by hasp and turnbuckle. The box 
is fitted to two iron bands by f'' wood screws one connecting the 
perch with the side, and the other attached to the rear plate. 

The amimmition boxes are of corrugated steel, similar to 
those of the limber. They will also be superseded by wooden 
boxes. 

e Fokge Wagok. Maek I 

This forge wagon is the same as the ammunition wagon, Mark 
I, except that the footboards are laid fiat upon the frames with an 
a:tra board in front, supported at each side upon a projecting piece 
of angle iron secured to tliVfootboard. 

The anvil rests in a shoe upon the centre of the extra board and 
front board, the an\dl block at the off side of the anvil and the 
vice box upon the near. A nail anvil is fixed upon the perch. On 
the near side of the wagon underneath in front tliere is an iron 
box for horse shoei3 and nails, and in rear a wooden box for grease 
tins. There are no fittings for carrying a spare wheel ; but straps 
on the front of the body (also on the side boxes of the forge) for 
securing a box of collarmakers’ tools. 

Canvas cover and four bale hoops are issued with the 

wagon. 
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The ^■'agon limbei’ is the same as the gun limber, but carries 
only one long box 

Field Foege. Ma.bk II 

The field forge is formed of a rectangular frame of aiigie 
iron, supported, when in use, upon four legs also of angle ii'on, 
which, when the forge is placed in the wagon, fold beneath the 
frame. 

The '' hearth ” is of plate iron supported over one end of the 
frame on collar bolts, it is fitted with a “ fender’’ and with a back.’* 
The fender is simply a narrow piece of plate iron secured by screws 
round the front of the hearth ; the back is also of plate iron, semi- 
circular in form and hinged to the hearth, so that it can fold down 
upon the latter or stand erect when it is kej^t in position by 
keys. The back is protected from the fire by a back plate ” of 
cast iron, and has at the reverse side a nozzle plate ” to receive the 
nozzle of the bellows, from which the blast passes to the hearth, 
through a hole for the purpose in the back and the back plate. 

At the further extremity of the frame from the hearth a rocking 
ing staff frame ” ishirged for the support of the bellows and rocking 
staff* the former resting in slots in the sides of the frame, and the 
latter pivoting on a tee swivel upon the top. An S hook connects 
the rocking staff to the bellows for use. 

Side plates are riveted upon the sides of the frames to support 
side boxes to carry coal. 

The boxes, in addition to a lid, have a small door at the end ; 
each is dQ^^'long, by 15-|" deep, and 8" wide. 

The forge frame is fitted with two handles ; when placed in the 
wagon it is secured in front by nib irons, and in rear by straps 
passed through the handles. Its weight wfitli rocking staff, S hook, 
and stays is 4 cwts. 1 qi\ 2 lbs. 

The anvil is of wrought-iron faced with blister steel, the anvil 
block of elm. 

The vice, which for use is fixed upon the sjjlinter bar of the 
wagon, is that known as the standing vice for the field :^orge/’ 

The bellows are of elm, with sides of leather, and nozzle of 
wrought-iron, they weigh 2 qrs. 21 lbs. 

Tile water trough is of slieet iron with fiat hooks upon the side 
to hang it upon the outside of the fender for use, and upon tl?e 
bottom to hang it upon the inside for travelling. 

Mark I forge diffexs from Mark II chiefly in being slightly 
heavier. 

Forge Wagox, Mark IL 

This wagon is the 9 or 16-pr. ammuniSon" wagon, Mark IL 
modified and adapted for carrying a special forge, artificers’ tools, 
&c., as follows : — 

The sides of the body are not connected with th% perch by. 
plates, but in rear by a piece of angle, and in front by a pkee of' 
fiat iron ; the frame thus formed is boarded over, sides hinged to 
it, and the body completed by a movable head and tail board. 


Eield forge* 
Mark II. 

Ij. of 0., 

§ SI91. 


Field forge# 
Mark 1. 


Forge Ti'agon. 
Mark IL 
L. of G., 

§ 340a, 
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Tliis is divided by a cross-sliding partition secnred lUKlemeatli by 
nuts; a lid hinged to the partition board and sectired by hasps 
covers the rear compartment, and two movable boards, secnred by 
hasps and a flap hinged in tlxe partition, cover tlie front compart- 
ment. The movable boards are intended, off the wagon, to form 
(with the artificers' tool chest) a wheelers’ bencli and collarmakers’ 
cutting board (of lime). 

In the rear compartment the forge is carried, its legs folded 
under it, and driving lever removed, secured by a cleat on the 
right side and by straps to staples on the bottom ; light angle irons 
are fixed on the bottom and tail boards of the wagon to guide the 
forge as it is pulled in or out, and hinged flaps to prevent it catching 
against the edge of the tail board. To admit of the forge being 
■worked on the tail board (as well as off the wagon), the latter is 
covered with plate iron and has chains to secure it in a horizontal 
position ; while to steady the wmgon, if at the time unlimbered, props 
are attached to the perch and to tlje body in rear. The driving 
lever is carried strapped to the partition board ; the water trough 
lies on its side inside the forge. A farriers’ bag empty, a grindstone 
in frame and a sledge hammer are also carried in this compartment. 
In the front compartment the wheeler-fitters and smiths’ tool 
chests are carried. A portable vice is carried on top of the tool 
chests. 

The body of the wagon, is covered by a canvas cover on four 
bale hoops. Beneath the body are four xinder boxes. 

The perch is fitted to carry the anvil and block, a nail anvil is 
also fixed on it. 

A sack of coals, picket ropes, lantern box and valise veterinary 
stores are carried on the top of the wagon under the bale hoops. 

A pit saw is strapped on the off side of the body. 

The limber of the wagon is the field limber Mark II, with one 
large box, which contains soap, dubbing, and some spare iron work. 
The footboard is fitted to hold the grindstone for use. 

The following articles belong to the limber : — 

6 tin boxes for dubbing or soft soap (a). 

1 tin can for paint (6). 

5 tin cans to hold either 6. quarts of oil or 14 lbs. of paint (c). 

1 tin can to hold | pint turpentine. 

{d) A rectangular tin box, fitted with two handles at top ; in 
one comer of top there is.aliole fitted with screw socket and closed 
by a metal screw cap. 

(6) Eectangular tin case with hole in top closed by metal 
screw cap. 

(c) A rectangular tin case, with circular opening in top closed 
by' lid with handle.- Two handles are also fitted to top of can. 

A rectangular tin can, with a hole in centre of top closed by 
metal screw cap. ^ It has also a hole in one corner of the 
top fitted with a discharge, nipple- with, a brass cap connected to it 
If. 
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Field Forge. Mark III. 

This forge consists of a hearth of plate iron, fitted with a fender 
and hack. The fender is of thin plate iron, the front of it bolted to 
the hearth and the sides hinged. The back is protected from the fire 
by* a back plate of cast iron, and has at the reverse side another iron 
casting to receive the end of the blast pipe, the back and back plate 
being cut to transmit the blast to the hearth. The hearth is fitted with 
four legs of tubular iron, which fold under it when tlie forge is in the 
wagon, and are connected by tie rods, when it stands upon them on 
the ground. To facilitate moving the forge in and out of the 
wagon, rollers are fitted to the legs and handles to the hearth. A 
fifth leg with two joints at right angles is added at the back.. 



The blast is given by a Baker’s blower. This consists of a 
metal casing of the form shown in the figure, which represents a. 
vertical section. 

In the casing there are three revolving cylinders A, B, 0, 
having spindles formed on their ends, which rest in bearings in the 
ends of the casing. Two longitudinal fans are fixed to the 
cylinder A, the outer edge of wdiich, as they revolve pass close to 
the interior surface of the casing. £ 4,^1 of the cylinders B, C, is 
formed with a deep groove, as shown in the figure. These grooves 
are so formed as to just admit the fans passing the cylinders B, 0, 
when all the Cylinders are revolving. A copper inlet funrxel is 
fitted to an opening D in the casing, and a copper blast pipe leading 
to the hearth in an opening E. When the cylinders are made to 
revolve in the direction of the -arrows, the fans carry the air round 
with them from D, and drive it out tlxrougli tlie blast pipe E; the 
passage for the air back to D being completely closed directly the. ,: 
approaching fan enters the groove in* the cylinder 0 . ^ 

Metal spur wheels gearing together are fitted on the spinnlesr of 
the cylinders at one end. * > ^ ^ v 


Pield forge. 
Marie Ilf 
L, of 0., 

§ 3476 . 
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Tool chests* 
§ 8620. 

§ 8621. 


Stoye wagon. 
Mark I. 

L. of 0., 

§ 3162. 


SfatioBcrj 

box. 




^On the other end of the spindle of the cylinder A is a bevel 
pinion, driven by a bevel wheel, the axle of which is cranked, and 
is connected with a driving lever, with counterweight, by a con- 
necting rod. The blow^er is fixed on the back of the forge. 

The w^ater trough of sheet iron hangs for use on the front of the 
hearth. 

Weight of forge complete, with water trough, poker, and slice, 
3 cwts. 0 qrs, 16 lbs. 

Tonnage, 0*459 ton. 

Tool ChestvS. 

The wheelers and smiths’ tool chests are of the same con- 
struction and dimensions ; they are of deal with elm ends, hound 
hy tw^'O strong iron hands, each baud having a handle on the upper 
side. The chests open at one end, each is fitted with four drawers, 
which are numbered and lettered. 

The collarmakers and farriers’ tool chests are shallow boxes, 
each with lid. 

Weight of wheelers’ chest, packed. . 2 cwt. 2 qrs. 17 lbs. 

„ smiths’ .. .. .* 2 „ 3 „ 22 „ 

„ collarmakers’ box . . 0 „ 2 „ 9 „ 

Stoke Wagoist. Make: I. 

This wagon is identical with the forge wagon, Mark II, excepting 
in a fe\v minor details. 

The front compartment is the same size as that of the forge 
wagon, and is packed with collarmakers’ material for repair. The 
rear compartment is small, and contains the stationery box. A 
central compartment is formed between the others, and in it is 
carried the various iron pieces, &c., needed for repairs. The front 
compartment is covered with a single board only. 

On the top of the wagon are carried two chests of collarmakers’ 
tools, a sack of coal, spare platform boards, lantern box, and a stool 
for use ill waiting at the stationery box. 

The fittings for stores, &c., are similar to those on the forge 
■^vagon, a cross-cut taking the place of a pit saw on the off aide. 

In the limber box are carried various collarmakers’ stores, &c. ’ 

The articles belonging to the limber are : — 

1 tin box for flour (a) 

1 tin box for black wax (ft) 

• 1 tin case ink bottle (c) 

(a) is a plain rectangiilatjbin box with lid. 

{h) is a rectangular tin box with hinged lid, secured by a clip, 
holding 1 lb. 9 oz, black wax, 

(c) is a tin case, pear shaped in cross section, to hSld an earthen- 
^rare bottle. 

• • Statioxekv Box. 

This box is of deal, the front opening like a desk for writing 
upon ; its interior is divided into compartments for hooks, and 
drawers andfiigeon holes fox stationery. 

We^it of box, empty, 1 cwt. 0 qrs. 0 lbs. 

* This driving' gear has m some cases been altered to correspond nearlj ml/b the 
gear of the pack saddle forgo, page 118. 
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SECTION II 


CHAPTER HI— EXAMINATION AND REPAIR OF 
FIELD CARRIAGES. 


All bearings should be kept clean and slightly oiled, and all 
nuts tightly scre\yed up. 

Lincli-pins, washers, the end of the wheel iron of the off shaft, 
and axletree arms should be kept perfectly clean, care being taken 
in cleaning them not to rub them away too much and so 3’educe 
them in size ; they can be kept slightly oiled, but if so the old oil 
must be frequently rubbed off and fresh put on. Carriages kept in 
store should have the bright parts of the iron work coated with 
grease- Water should not be allowed to lodge in any of their 
recesses. 

Defects or damages should be made good without delay, and if 
the paint becomes rubbed off at any part, it should be patched 
over as soon as possible. Opportunity should be taken of the 1 

annual painting to give the carriages of a battery thorough over- ' 

hauling and repair. 

Ibon and Steel Caepjages. 

Trail, 

Trails are liable to become twisted near the point in travelling Gun carriage 
over very uneven ground, but may be sufficiently straightened for use 
by placing a crowbar in the trail eye, and forcing it in the required 
direction. If the trail is not sufficiently bent to prevent its 
limbering up, the fact of its being twisted a little will be very little 
detriment to it, and it will be better to leave it so than to run tlie 
risk of doing further damage, and perhaps render it totally im- 
servieeable for the time being, particularly if there is any appear- 
ance of a fracture. In very frosty breather it would b^ advisable 
to warm the trail a little — just as hot as can be borne by the hand. 

It could be readily warmed -Dver a wood fire on the ground. 

In the case of a trail being broken or pierced with a shot, it ciui 
be strongly repaired by fish plating. * 

Trail 

Trail eyes jtre steeled with moveable steels, and as soon as they 
are worn through they must be knocked out and new steels put in. 

One of these steels can be replaced in a few minutes. 

Spare steels are carried in the store wagon. 

Mevating JScreivs, ] 

Elevating screws should be kept clean and oiled, if they do not wiiifcworfcL ; 
run up and down freely, they should be removed and exanSned, if eleratiuggear-j 
the threads are indented on the edges, they must be neatly filed ; 
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down. If the bevel pinions in the box have become indented, or 
choked up with clotted oil and dirt, the box should be opened, the 
necessary adjustments made, and the inside of the box painted with 
red lead. 

The spindle of the elevating wheels may acquire too much play 
from being worn at the bearings, or the bearing may be enlarged ; 
the spindle may also be bent or broken (especially if made of iron); 
in sucli a case it should be taken out of the carriage and a new 
spindle made of steel. The Atlas steel square carried in the 
centre of the store wagon body is suitable for the xmrpose. 

The spindles must be kept clean and oiled. 

Trail Hardies, 

In Mark I carriages, if it is necessary to replace a broken trail 
handle by a new one, it is best to remove both handles, and allow 
the rivets to pass through both brackets and include both handles, 
as there is not room to put separate rivets in after the brackets 
have been secured together. 

Sponge Loops. 

Sponge loops are liable to break or to be knocked ofl* the trail 
There is no difficulty in repairing and replacing theiii ; tlie rivets 
should he inserted hot from underneath. The top ends are counter- 
sunk 

Temile Stays. 

In case of a rivet head breaking off, the stay must be removed, 
and a piece welded on to form a new rivet head ; if a stay is 
broken at any short distance from the shoulder at either end it'ean 
readily he welded, but if broken close to the shoulder a new end 
must be made. 

Capseptares. 

The inside of the capsquares and the trunnion bearings must be 
kept clean and oiled. In case of a lug being broken off a cap- 
square, a new one must be put in. 

Spare lugs are carried in the forge wagon limber. 

The lugs and the crown of . the capsquare are liable to be 
"'drawn,” giving too much play to the trunnions of the gun. The 
capsquare should be repaired as soon"" as possible, as the defor- 
iDLttion otherwise will rapidly increase in firing, and the lugs will 
be broken. 

Bolts. 

All bolts should be kept tightly nutted up. Sometimes a parti- 
cular nut will work loose continually ; in such cases, after tightening 
it up, cut the thread o£ the bolt across close up to the nut and 
calk it under a little. 

If the thread is slightly damaged, the dies should be run over it, 
but if the thread is stripp^ off a new holt will be required. 

If the thread ofarrnntis ^pped, a new one must be made. 
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Rivets. 

Eivet heads may fly off, or they may work loose, when new ones 
should he put in. Eivets should he examined occasionally to 
ascertain if they are loose. 

PinSj Keys and Collars. 

Damaged pins, keys and collars can frequently he made service- 
able by small adjustments, though new ones may he required to be 
made. 'Occasionally, 

Caj)square keys should be kept clean and oiled. 

' .13-pe. E.M.D/OAEBiAGn., ■ ■ 

Elevating Gear. 

The healings of the spindle and worm shaft, and teeth of worm 
wheel must be kept clean and oiled. Tlie elevating arc and teeth 
in pinion must be kept clean and slightly oiled. 

One of the most important points to attend to in the care of 
this gear, is the proper lubrication of the collars formed on the 
wmrm spindle, which take the endlong thrust and between which 
and the faces of the metal bearings for the spindle there is con- 
siderable friction in working. 

The friction cone must be kept clean, but must not be oiled. 

Friction cones are ground in and have accurately fitting 
surfaces, hence a file must never be used in cleaning them, and 
they must not be burnished. 

In case of a worm shaft sticking fast, or working heavily, clean 
and oil the worm collars on the shaft, and teeth of wwm wheel ; 
clean tlie teeth of arc and pinion, and oil all the bearings. Burrs 
on any part of the gear which would interfere with its motion, 
must be neatly removed with a smooth file. See that the bolts 
securing the bearings of spindle and worm shaft are tightly 
screwed. Should the gear still work heavily, remove all the gear 
from the carriage. Examine the worm shaft and spindle, and 
should either be found to be bent, it can be straightened on the 
anvil at a “ blackheat,” care being taken not to damage the thread of 
the worm. » 

Free all frictional surfaces in bearings, spindle, worm shaft, 
pillion wheel, arc, and guide^from dirt and burrs. 

Examine the elevating arc, and if it is found to. be bent, it c® 
be straightened on the anvil at a.“ blaqJHiieat.” 

Pinions and Elevating Arcs. 

In the case 'of a tooth breaking out of a pinion or arc a new one 
of wTouglit-iron can be made and dovetailed in. 

FeoEiers and FeaihervMys. ^ 

Burrs on feathers will prevent their entering the featherways, 
and . must be neatly cleaned oflf with a file. 

Drag Chains. ^ 

It is important that drag chains are. taken up to the proper 
length, so that the wheel rides fairly in the shoe. If the chain is 
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too long, the eye of the shoe will soon become worn away. As there 
is no ring in the present pattern chain to receive the Q, the link 
most suitable should be painted a different colour to the remainder 
of the chain for ready identification. 

If the bearing part of a Link be worn over - 5 ^/' in one direction 
of sectional diameter, it should be regarded as not perfectly safe. 
A carriage smith should have no difficulty in replacing a worn or 
broken link, but great care should be taken in welding up the new' 
link not to burn the iron. If circumstances admit it is desirable 
that drag chains in constant use should be annealed every two or 
three years. The chain should be put in a field oven, and raised to 
a dull red heat, just sufficient not to cause the iron to scale. It 
should then be allowed to cool very gradually. 

Drag Shoes, 

Care should be taken that as soon as the steel soles of the drag 
shoes are worn through they are replaced by new ones ; spare soles 
are issued for this purpose. If the shoe is allowed to become worn 
through in the body it cannot be repaired, and it w'oiild take a long 
time to make a newvone. 

MovcMe Steels, 

Movable steels are now made for limber hooks, and spare 
steels are issued for the purpose of replacing those in such hooks as 
have been previously prepared for them. 

Care must be taken not to allow the hooks to be worn beyond 
‘ the thickness of the steels before replacing them. 

Splinter Bars and FictcJiells, 

Splinter bars have been broken in various places and from 
various causes, but in the case of the 9-pr. and IB-pr. they generally 
break through the bolt holes at the junction of the fiitchells wdth 
the bar and draught loop. 

When a splinter bar is broken at any point clear of the futchells, 
it can be strongly repaired by riveting a piece of plate iron along 
the top and bottom sides of the bar on the inside. 

When a spinter bar is broken at the junction of the futchells 
it will generally be found that the end of the futchell is also broken 
off at the same place. It can be efficioiitly repaired by riveting a 
s|g.y inside the bar to take both the futchell and splinter bar. Also 
substitute for the present draught loop* one which extends along 
the splinter bar as well as along the futchell. 

Box-staples, 

The box-staples in the platform board should be examined 
occasionally, as they are liable to w'ork loose and the screws drop 
out. Plugging the old screw holes and putting in new screws wdll 
generally suffice ; hut if the board is damaged a new one should be 
put in. This is very important, as serious accidents may occur 
from the ammunition boxes falling off. 


* Except for the 13-pr., which docs not require the loop on the plate. 



65 


Lirnher Hook Keys, 

In case of one of these keys bending, it should be straightened 
at once. Should either of the feathers be broken off, a new one of 
iron should be welded in, 

Perck Plate Eye, 

The perch plate eye is subject to be worn, and may be re-steeled 
in a similar manner to the trail eye. 

Perch, 

The perch, particularly in Mark I wagon, is liable to become 
twisted by the wagon body being thrown on one side without the 
limber, it can be straightened without taking it out of the wagon. 

Prohen Side, 

A side being broken can be strongly repaired by riveting an 
iron plate vertically over each side of the fracture. 

Platform Boards. 

The platform boards should be kej)t tightly bolted down, and 
tlie box staples for nib irons of ammunition boxes kept firmly 
secured. 

Looy Plate, Drag Chain, 

The loop plate for the attachment of the drag chain, being 
liroken at the ends, can be repaired; but if the loop is broken it 
will be necessary to make a new one. The perch must be turned 
over to rivet it on. 

Bolts, 

All bolts should be kept tightly nutted up. 

Wood CABEIA0ES. 

The defects to be looked for in the w^oodwoik are shrinkage, 
cracks, decay, worm, and general damage. 

Shrinkage and cracks are due to exposure to the sun, or from 
being kept long ill a very dry store. The first-mentioned defect 
makes itself apparent by looseness of fitting of the parts* or of the 
ironwmrk on the -wood. 

Decay is usually due to the penetration of moisture under the 
ironwork or in joinings ; it is detected by using a hammer ai^ 
pricker, as mentioned under the head qfr examination of wheels.” 

Worm, if the carriages have been kept long in a dry store, is 
to be looked for in parts made of ash, and makes itself apparent 
])y small pin holes, and white dust upon the surface. 

With regard to the gun carriage, the trail should be closely ex- 
amined at each side just behind the brackets, •tcuse^ if there is any 
indication of splitting. If there is, the brackets must he removed, 
and the extent of the splitting ascertained, when it will generally 
be found that the cracks due to the concussion of* firing have 
started from the housing of the trail over the axletree and 
continued through the horizontal bolt holes. If not extensive, the 


Ainmtuiitio 

wagon. 


General 

defects. 


Tlie gun 
carnage. 
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splitting may he reniedied by t%vo bolts tluxiugh the trail ironi tlie 
tipper side, and mitted beneatln If tlie trail is mueli it must 
be condemned, and as a consequence the udiole carriage, for, as a 
rule, in wooden carriages, which are obsolete for future manufac- 
ture, when the cost of repair tvould exceed one-third of the original 
\atlue, the carriages are condemned. 

Extensive decay or damage in the trail will condeinn it, but 
small damaged or decayed patches may be cut out and replaced by 
sound timber. 

Shakes or cracks along the upper surface of the trail are not of 
consequence, but should be filled in, if small, by ''stopping,'’ the 
crack being first cleaned out and painted to make the stopping 
adhere. Large cracks must be filled iu with wood of the same 
kind as the trail itself, the slips being painted and driven in while 
the paint on them is wet, and then secured by brads ; when the 
paint on the slips is dry, stopping should be filled in to any re- 
maining crevice. Very small cracks can be filled in with putty,, 
being first painted over. 

The brackets of the gun carriage are liable to work loose from 
firing, particularly at the screw holes in reai\ If loose they should 
be removed, the axletree bed of necessity first, the joining surfaces 
painted, the old screw holes plugged up and new ones bored, and 
then replaced, the bolts and screws being well tightened. As a 
rule, decay or other damage in a bracket, unless small, will con- 
demn it, in which case the old ironwork, if serviceable, should be 
used oil the new bracket. 

In replacing brackets care must be taken to keep the axis of 
the trunnion holes at right angles to the axis of the trail, namely 
by getting a corresponding point at each trunnion hole equidistant 
from a point taken dll the centre of the trail in rear of the ele- 
vating screw hole, and also, the* wheels standing on the level, the 
trunnion Soles should be levelled across. 

The axletree bed should always be removed in making a 
thorough examination of a gun carriage, the axle being first taken 
out of the groove. If the bed is much decayed, split (which it is 
liable to be from the careless use of the jack as well as from firing),, 
or shrunk, it must be condemned and replaced by a new one. 
Small shakes do not signify, if but slightly shrunk, shortening the 
axletree bands by upsetting them will^be sufficient to tighten the 
ied in its position. 

If the axletree, from tfea shrinkage of the bed and consequent 
increase in the depth of the groove, is not properly gripped, the 
under side of the bed may be planed down a little, and the axle- 
tree bands upset to correspond. Anf>ther and more expeditious 
way of remedying this defect is to pack a piece of painted canvas 
in the groove iifider €he axletree, the groove being first whitelended. 
In replacing an axletree care must be taken to put it in wdth the 

lead” to the front, and to get it at right angles to the axis of the 
trail by making the points of the arms equidistant from the trail 
eye. ^ 

In all repairs wherever two surfaces are brought into contact 
they must be painted with red or white lead or ordinary paint. 
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The LwibcT. 

If tliere is any appearance of decay on examining the limber 
about tlie futeliolis, the boards should be removed and the former 
exainined uiideriieath. The axletree bed is dealt with as the bed 
of the gun carriage. The block is liable to be shrunk from the bed, 
and if so, it must be refitted, and the bolts tightened up. 

S])linter Bar. 

A Ijroken splinter bar may be repaired by riveting a plate of 
iron placed horizontally at the top and bottom of the bar, extend^ 
ing alfoiit each way beyond the fracture. 

Ammuxition Wagox. 

Perch. 

The perch may be broken by a shot, or by the wagon upsetting 
without the limber, and can ])e repaired by irlacing an iron plate 
vertically on each side and ri\'eting them through. 

Sides. 

A broken side may be repaired by securing an iron plate over 
the fracture with screws. 

Fluted Boards, 

Fluted boards require to be replaced occasionally ; sometimes 
they can ].>e repaired when split by putting in a few^ screws, or by 
screwing an iron plate under the fracture. The grooves should he 
kept clear to prevent water from lodging under the ammunition 
boxes. 

Ammunition Bosses. 

The guard irons may require to be straightened occasionally^ 
also to he fitted with new keys. The keys should be kept clean 
and oiled. 

The canvas covers can sometimes be repaired by sewing and 
])atchiiig, but if beyond repair, a new’^ cover must be put on. 
The boxes must be kej)t warterproof. 

The 1, binding on the lids must be kept tightly secured. 

The corner plates, staple plates, &c., must be kept properly 
secured. Sometimes it is necessary to plug up the old screw holes 
and put in new^ screw^s. 

The ]>ox locks should weak freely. The plate on the lid may 
require adjustment to enable the box to lock easily. If the spring 
of a lock is broken a new lock must be^put in. 

InUrnal Fittings. 

The blocks on the lids may foul the projectiles and require to 
1)G eased with a gouge, or they may be split, when they can be 
temporarily repaired by putting in screw^s. The timys for the pro- 
jectiles are liable to have the parts which form the concavities 
chipi^ed off, and when they are much injured new trays should be 
put in. ^ 

13-pr, Boxes, 

If the corners of the steel trays axe burst out, rivet a smaU 
comer plate on the inside of sheet brass or ison. 



If tlie latches on the trays do not work well, clean and oil 
them, also the end of the runner where the bolt strikes, and make 
any adjustments that are rec[uired. Any rivets which have given 
way must be replaced. 

Should any of the rivets in the runners give way, they can be 
replaced by removing the trays and the cartridge cartoiich. 

The clips under the rear of the box may become closed up 
when the box is off the limber or wagon, and should be carefully 
opened without breaking them. If broken, it will be necessary to 
put on a new hinge. 

The hasps, hinges, and turnbuckles must be kept oiled a little. 

Th& Lochs, 

The bolts in these locks, being of steel, may become rusty, and 
fail to work properly, when it will be necessary to remove the lock 
from the box, take the plate off it, and clean and oil the bolts. 

If the mainspring of a lock is broken, remove the lock and put 
in a new one. 

Horse-shoe Boxes, 

The lids of horse-shoe boxes are very liable to split, when they 
can be strongly repaired by placing an iron band across them. 

Side Arms. 

Staves, 

vStaves are liable to oecome splintered, when they should be 
neatly smoothed off, to prevent the splints running into the 
gunner’s hands. A broken stave can be repaired by splicing. 

Wagon Ammunition and Store, E.A. 

All the bolts about the wagon must be kept tightly nutted up 
to follow the shrinkage of the -wood. 

The wood blocks on the axletrees must give a clearance of 
betw'een the fore wheels and the body locking plate. 

The main pin and friction -plates should be kept clear of clotted 
oil and dirt, and kept slightly greased. 

All the repairs about the wagon are of a simple character. 

Shafts. - 

<Are liable to be broken from various causes, and may be spliced in 
cases ^ of emergency. The> should be plated with iron over the 
Junction and riveted tlirougL They are very apt to become rough 
and splintered near the points and rub the horse’s shoulders ; in 
this case they should be nicely smoothed off‘ with the spoke shave 
and file. 

The shafts aredi^Ible to acquire too much play and should be 
corrected in such a manner as will not interfere with tlieir being 
interchangeable. 

In the isase of a shaft ^varping, it should be placed in water and 
over alternately to make it pliable, and then weighted for a 
couple of days to give it the proper set.. 
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A broken shaft can generally be repaired by putting in a few 
screws (if the fracture is not very short) and binding tightly round 
it strips of copper or raw hide. Jointing a broken shaft by 
scarfing should be avoided if possible, except in putting on a 
new" piece, as it shortens the shaft. 

^^Tien carriages are not kept under cover, or when they stand 
under a shed and the shafts are exposed, the latter should not 
be allowed to rest upon the ground, but upon the props or 
upon stones, to keep the points out of the W"et. 


CHAPTER IV.— MISCELLANEOUS ARTICLES. 


This is a leather apron intended for supply to batteries of Apron cloalc. 
R.H.A., to protect the cloaks, when packed on the limbers. It is § 

2' 6*7" long and 1' 8" wide, it is fitted with four leather loops, through 
w"hich securing straps are passed. 

The cloak folded to a convenient size is placed inside the apron 
and secured by straps passed through the loops in it and the staples 
on the rear of the ammunition box. 

These are rectangular boxes of tin with hinged lids, each fitted Boxes, 
w"ith a ring to serve as a handle. Each carries a cartridge. They cartridge, 
fit in the axletree boxes of the travelling carriages, or, in the case 
of the 7-pr. 150 lbs. Gold Coast carriage, in the trail box. The 9, 

16, and 25-pr. boxes are fitted internally each with a strap, to 
facilitate removal of the cartridge. 

These boxes have been arranged in the following numbered Boxes, faze, 
series : — 

No. 1. Percussion, jdain for 20*; E.B.L. 20, 12 or 9-pr. 

No. 2. Percussion, PuL., for 18 ; E.M.L. 13-pr. 

No. 3. Percussion, E.L., for 16 ; E.B.L. 40-pr. E.M.L. 40-i3r., 

25, 16, 9, and 7-pr. (Colonial). 

No. 4. Percnssion, E.L., for 12; E.M.L,, 7-pr., 200 lbs. and 
150 lbs. 

No. 5. Percussion, E.L., for 6 ; E.M,L. 2^5" • 

No. G. Metal E for 10 ; E.B.L. 20-pr. 

No. 7. Time and percussioiv 9 seconds 4, percussion small 6; 

B.L. 12-pr. ^ 

No. 8. Time and Percussion, 9 seconds 8 ; B.L. 12-pr. 

No. 9. Time, Armstrong, 3, and percussion plain 3, E.B.L. 

G-pr. 

No. 1. Is of tin, rectangular, with a hinged lid, secured by 
tw-o hinged clips. It is fitted internally with one longitudinal par- 
tition plate of till and wdth nine cross plates, why^h’dividc it into 
20 compartments, in each of wdiich a fuze is carried. The lid has 
a lining of buff. The box is fitted with a brass loop at one end to 
serve as a handle. 

(M.C.) 
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Boxes, grease, 


Bnishes. 

piasaba. 


BiiclEets. 

sponge. 


BuHock 
draught. 
§ 5005 . 


No. 2. Is similar, but is fitted internally with a block of 
mahogany recessed to carry 18 E.L. fuzes. 

No. 3. Is similar to No. 2. 

No. 4. Is similar to No. 3, except in dimensions. 

No. 5, Is forniountain service. See page 112. 

No. 6. Is similar to No. 2. 

No. 7. Is similar to No. 2, with the exception, that the lid is 
secured by one hinged clip at the end. It is fitted %vith a tab of 
leather internally to facilitate removing a fnze when the box is ML 
It is ]Dainted red. 

No. 8. Is similar to No. 7, but is painted lead colour and is 
not fitted with a tab. 

No. 9. Is a rectangular box with hinged lid secured by one 
clip. It is divided into 12 compartments lay thin stripes of tin. 

There are two descriptions of tin boxes for grease, magazine 
and half round. 


The magazine is a rectangular box with hinged lid fitted with 
a hook, by which it is secured to a loop on the side of the box. 
There are two sizes, holding seven and fourteen pounds re- 
spectively. 

The half round grease tin for field service holds 3 lbs. 

These brushes are used with E.M.L. and E.B.L. guns ; each brush 
consists of an elm head, with piasaba grass glued into it, fixed upon a 
stave. The head of the brush is cylindrical and its total length 
in the case of the 9 and 16-pr. is the same as that of the 
sponge. 

The latest patterns are Mark II for the 9 and 16-pr. and Mark 
I for 7, 13 and 25-prs. 

Mark Ilbnishes for 9 and 16-pr. are stronger than Mark I, and 
the holes in them for the bass are fewer and are aiTanged 
spirally. 

Mark I hrush for the 7-pr. has the same head as Mark II for 
the 9-pr., but is fitted with a shorter stave. 

Mark I brush for the 25-pr. is similar to Mark II for the 
9-pr. 

The •brush for the 13-pr. EJI.L. has the stave made in two 
pieces connected by a folding joint, fitted with a sliding collar of P.B. 

The brushes for the 9 or 7-px, R.M.L. are also used for the 12, 
^ 9 or 6-pr. E.B.L. guns. 

Sponge buckets are m^de of leather, and are similar to water 
buckets, but each is cover&l wuth a teak lid, in whicE tliere is a 
hole closed by a plug to admit the sponge. 

The fittings manufactured in E.G.D. for this draught are as 
Mows 


Bands, - iron, witli key and niit, 

Bolts, pole iron, with nut, field or siege. 

Splinter bar siege j ™n, countersunk head 

“ (and wuth nut for double loop. 

flead 1 

Chain. ’'iron 

pole i 



■iron 
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Couples, Ghain-T^.®^'^ 

(_siege 

Keys, band, yoke iron with nut, field or siege. 

Loops, draugbt|^®^^g]. iron witli bolts for axletree bed. 

Poles J T wood with bolts. 

\siege J 

Socket, pole, siege, iron with bolts for axletree bed. 

Staples iron with bolts for splinter bar. 

Yokes wood, field or siege. 

The pole is Pedowk 9' 4"' long. A nib iron is riveted to it at 
the rear end, and the front end is shod with a curved plate. A ver- 
tical hole is made through it 15’875'^ from the rear end for the pin, 
at each end of which a WTOUglit-iron plate is attached by four screws. 

The pole is bound with copper’, where it rests in the splinter 
bar band. The bolts pass through two horizontal holes made in 
the front end of the pole at an interval apart of 6^^ These bolts 
are square headed. 

The voice consists of an upper and lorver cross bar of Pedowk, 
connected by two wrought- iron frame rods. Two hooks are fitted 
to eyebolts one on each side of the centre of the upper bar. 
On each end of the lorver bar there is an e^^ebolt, on which an 
iron stay formed wuth a loop at each end fits. There is a ring 
on the loop at the free end of the stay, which fits over the end of 
the upper bar of the yoke and is secured hy a fixed iron stop plate 
on the bar, and by a pin attached to the bar by a chain. 

The yoke band consists of an iron clip swivelled to an iron 
ring. The ring is kept on the point of the pole by the two pole 
bolts, and the clip is fixed to the centre of the yoke upper cross 
Irar by the key, band, yoke.’' 

The draught loops are bent iron clip plates, formed each wdth a 
loop at one end. They are secured to the axletree and bed of the 
liui])er, each by two bolts. 

The pole chain is of wrought-iron, size of link I'', length ; 
near the rear end there is a ring, on which there are two shoi't 
pieces of chain, each consisting of three links wdth a lioolv at the 
end. Near the front end there is also a ring, on wdiich there are 
tw'-o short pieces of chain, eaeh consisting of two links with a ring 
at tlie end. 

The lead chain is of wrought-iron, ^nglli S'S'''. It lias a ring 
near tlie front end, on wiiich are two short pieces of chain, each 
consisting of two links and a ring; at the rear end there is a hook. 

These cans have been placed in a numbered series. 

The following arc the cans for field service : — 

No. 2. 

No. 3.^ 

No. 5. 

No. 2. Is a rectangulartin can with straight sides and cur'ii^d top. 

^ 3Sfo. 3 can is also \teed with the B.L. 12-pi% 

(M.C.) y 2 


20-pr. E.BX. 2| pints. * 

12, 9 and 6-pr. llB.L. 1 uints 
13, 9 and 7-pv, E.M.L. J P™®' 

16 and 25-pr. E.MX. If pints. 


Cana 

lubricating. 


§ 3257. 





§ 2054. 


Caps, canras, 
sponge. 

Ca,se3, 

carbine. 

Case, pocket 
fuze. 


Case, pocket 
tube. 

Chains, drag, 
Bboe. 


Inttie centre of the top there is a filling hole with socket closed by a 
metal screw plug. At one corner at the top there is a small hole 
■with socket into which is screwed a metal discharge nipple, a brass 

cap screws on the top of the nipple and is secured to it by a short 
uiass Ciiam, 

External dimensions 6^^ x 2 
Total height 8'^ 

Weight 1 lb. 3| ozs. 

iSTo. 3. Is similar except in dimensions. 

External dimensions 3¥^ x 
Total height 
Weight 1 lb. oii. 

iSiO. 5. Is also generally similar to No. 2 except in dimensions, 
it has no cap on the discharge nipple and the top is fitted with a 
handle. 

See Part II. p. 339. 

These are leather cases formed to carry each a M.H. carbine 
they are secured by straps to staples on the front of the limber 
boxes. 

^ This is a brown leather case with a flat lid, with a strap, which 
IS secured to a buckle on the front of the case. A second buckle 
IS attached to one side of the case and a strap to the other, which 
passes through two staples on the carriage, and through a loop on 
the back of the case. ^ 

This case is similar to the above, but is semicircular in 
lorm.- 

The chains have been placed in a numbered series. The fol- 
lowing are the chains for field service:— 


Length. 


No. 10. Carriage 25, 16, and O-pr., S.B. 24 and 

12-pr homtzers, wagon, B.L. 12-pr. 40, 25, 

Ttr in ’ 9-pr., and forge and store wagon , . 

ISTo. 11. Carnage R.B.L., 20-pr. . . , f 

Ko. 12. Carriage E.B.L., 12 and 9.pr. !! ** 

!No. 13. Carriage R. M.L., 13'pr * 

3Sro. 14, Carriage 7-pr. Colonial . . !!*'.*,* 

-**^0.15. Ammunition wagon B.B.L. and S.B. 

No, 16. Ammunition wagon 7-pii^ Colonial.* ]] 

(The drag chain of the R.A, ammunition and store wagon 
IS attached to the shoe, and is not therefore included in 
the aboYe series.) 


leaner, This cleaner consists of a hoUow block of elm with niasaha 

i-pr.piafiaba, pss attached to it at each end. The block is secured by two 
knots on the centre of a rope lanyard 17' 9" long, which passes 

■ othSSd ^ 


termed in each end, bent into something the shape of a link until 

-r °5“"? * ^ ‘'“e «0"Ple is used tc ^hS, 

h(XT,S ‘‘i' aJjoming the broken one being 

hooked upon the couple and prevented from coming oif bv a tie 

through the eyes of the latter. There are two natures of couples 
the heavier for field artniery service of §" iron, about 6" long before 
being bent and the lighter for transport sendee of iron, about 
5 long before being bent. 

This is a leather disc, rounded to suit the breech of the 12-ur 
t has a leather rim sewn on ; to this rim is attached a leather tab 

J-ow7ofd ^ ^0^ securing the 

co\er on the gun, one of them with a buckle. ■" 

tachpd\TthA ?’®ni®^°^® K.B.L guns are of waterproofed canvas, 
ved at the middle part to a hollow wooden ease, which is grooved 

Fa?b vent piece of the gun for which it is intended. 

^ prevent the sights injuring it. ’ ' 

whiJhhi%''sWn^Ji^°.f®‘ ^ cover, and 

insifk rTn ^ ^ leather sewn on it to serve as a tie. On the 

needles^ to carry the 


Couples, true 


CoTer, breech 
B.L. 12-pr. 
leather. 


Corers, rent 
slots. . 


Deflectors, 
Holdall, 
needles, and 
■worsted. 


r length 

Size, e.vternaU width . . 

^thickness 
eight 


er 

w 

1 oz. 


§ 3865 . 


witli the 2 o~ 2 )r. and lower 


Ihe coinmoii or field jack is used 
natures. 

endo?™Stirr''*Al ^ fitted with a forked Jaets,uftmg. 

ena or yought iron. A lever is supported by a pin in the fork 

the position of which can be varied to suit tlie heights of tlie axle- 

r"'" - atLlmf totbe f lola"’ 

fTX I i°to the teeth of a rack upon the back of the 
wets of lever 111 position when the weight is upon- it. The 
a ^ ^ sufficiently strong to lift half 

Mark II field lifting jack was approved to guide conversion of L cf o 

Set“ It diffr'^r ™th the newpatteriS2957.‘ 

axietrees. It differs from Mark I in'being 1" lower the rocl-c 

hSk^ed prolonged' and ma^e 

Having been found not to be sufficiently strong for artillerv nv t nf n 

transport service only. § '3609. ‘ 

tbarf+lp 1®°^’ suitable for all services, is stron^rer L- of 0 . 

Poffit of t?P^ “i kandle & § 

point ot the counter-lever also is slightly hoUowed to nrevent if- 

slipping wlien under an axle. Weight, 29 lbs. ‘ ^ ^ ■ 

head of elm garrison) Sas the Mauls. 

aeart of elm non bound, and the handle or helve of asli ridentical 
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Posts, picket. 
§ 5029 . 


Bopes, drag 


Bopes, picket. 


it 'yeighs 12 lbs. Mark I maul is 
Maik II, but its head is not bound with iron. 

licketposts are of ash, pointed with iron and bound at tlie 
other extremity with an iron hoop; below the latter an eye staple 

hxed for the reception of the picket ropes or a lashing rope. 

SiV’lf “ the field are 2^' long, except those carried 

With the plattomi wagon, which are 5". Mark IT 2V post is 
slighter thnn Mark I, and has an iron loop driven throuoh the 
post, and its end riveted over a washer, instead of having a'^staplc 
with its ends clenched. ^ 

Drag: ropes are “_heay ” and “light;” at one extremity each 
has an non hook, painted black, and at the other an eye-.splice 
,^i^®%tit dragropeis of 2" white rope, and is 
15^ long from the bearing part of the hook to the eye-spliee • it is 
issued to 9 and 12-pr. RB.L. batteries, to 9-pr., 13-pr.,Ld 16-pi? 
R.M.L. and to 12-pr. B.L. The heavy drag rope is of 3" white 
lope oO long and has a slot an its hook to receive a tie attached to 
the shank. Ihis drag rope is issued with the 20 and40-pr EB L 
battems and 25-pr. E.M.L. ^ pi. 

Picket ropes are of 3^^ tarred rope, each 25 yards long. 

bhafts have been placed in a numbered series. The folio wina 
are those for field service ® 

No. 1. Near shaft, for wood limbers 9-pr. to 20-pr. E.B.L iron 
E-M.L. forge and store wagon, and steel limber 

No. 2. Off shaft for wood limber 9 to 20-pr, E.B,L. 2nd 
class Jx. 

No. 3. Off shaft for iron Hmbers 9-pr. to 25-pr. E.M.L., and 
forge and store wagon. ^ ’ 


No. 4. 
No. 5. 
No. 6. 
No. 7. 
No. 8, 
No. 9. 
No. 19. 


6-pr. seiwiee near. - 
off. 

6- pr. special near. 

off. 

7- pr. Colonial also -45 Gatling near. 


Shoes, drag. 




I jytr ■■ 




No. 19. Off shaft steel limber 12-pr. B.L. 

The near s^ft is the same for both the wood and iron field 
limbers; the off shaft diffem in the form of the hon 

™^r^poiiduig -with that of the axletree arm over ivluch itlits in 

■, each i: case* ' '' 

areusoTtoSMSm^'''*” ‘ 

1 o o' carriages and ammunition wagons rexcerif 

ni wagons?® ^ 

attached ^ and store wagon, with chain 

No. a 21|. lbs. E.M.1. 13-pr. and 7-pr, B.L. 12-pr. 

The spanner used m the field is “McMahon’s 15"-” it 
formed^of a bar of iron 16- long, at the extremity of which a flaw 
onf be underneath the latter another moveable claw sliding 
on the bar, which can be set at any required distance C th! 
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first by means of a thumbscrew fixed to it at the back and working 
in a rack formed on 'tlie, bar. 

Swingletrees are of ash, having a socket wdtii trace loop at 
each extremity, and a socket with hook at the centre for attach- 
ment to the carriage ; they are of three descriptions. The field 
swingietree is ■'No, 2, 2^ 4/' long. 

Tampeoiis are of elm, the portions wfiiich enter the bore being 
covered with two or three thicknesses of collar cloth glued on. 
In the 13-pr. tampeon, the rope grummet originally issued with it, 
has been replaced by a leather strap, intended to pass over the 
muzzle sight of the gun so as to secure the tampeon in the bore. 
The strap is attached to the tampeon* head by two iron screw 
studs. 

This tampeon consists of two discs of elm connectecl by a 
leather casing stuffed wdth horsehair. A metal spindle passes 
through the outer of the discs, and screws into a nut riveted to 
the inner one. By turning the spindle the discs are drawn 
together, and the casing expanded so as to make it fit tightly in 
the bore. A metal plate is attached to the face of the outer disc, 
and the end of the spindle is fitted with a metal ring to serve as 
a handle. 

Ties are formed of strips of leather about 5^^ long. To form 
a tie one end of a strip is doubled over and a bit of stouter 
leather placed in the double ; a hole is then made through the 
three folds, and the other end of the strip passed through and 
drawn tight ; this forms a button, and a button hole is cut at the 
other extremity, 


SECTION III.— SIEGE ARTILLEEY CAERIAGES. 


CHAPTER I.— WOODEN' SIEGE ARTILLERY 
CARRIAGES. 


The following are tlie chief w’oode3i carnages for siege service 
still in existence : — 


Nature, 


■ ■ 

Weigbt, empty. 

Tonnage. 

mortar bed .. 

. « • 


cwt. 

0 

qrs, 

1 

lbs. 

0 

Tons. 

0-11 

10" „ carriage . . 

» « 

• . i 

j 19 

3 

24 

]■ 2-14 

„ limber .. .. 



8 

2 

9 

8" „ carriage 



: 12 • 

*0 

24i 

1 3*08 

„ limber . . . » 



, 8 

2 

9 

40-pr. E.B.L. of 35 cwt. gun carriage 



30 

1 

0 

1 6'18 

„ „ limber 



12 

0 

0 

Platform wagon 

* t 


23 

1 

0 • 

3'11 

Sling ,, 

■■ 

■ .* 

i 3B 

1 

0 


Trencb cart . . . « 


. . # ♦ 

! 

0 

0 

1-57 


SmugleLree* 


TampeoQS. 


Tampeon 
expanding 
B.Ii. 12’pr. 


Ties. 


Table. 
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40-pe. E.B.L.: Got Caeeiagb and Limbee. . ■ ■ 

gun^rmge. J-ius^carmge takes No._l axletree, and No. 1 wheels, 1st class 
B.C.D. Photo- A pattern. Except when issued for the siege train it is fitted with 
litliograph, a traversing arrangement similar to that of the 20-pr., and has two 
sets of trunnion holes, “ firing ” and “travelling.” A gun roller 

0 sabicii, 14 long, is used for shifting the gun upon from one set 
of tiumiion holes to the other, which when not in use is slimo- by a 
gxummet upon a liook on the breast of the trail. To prevent the 
gun injuring the traversing screw in being sliifted, a cleat is fixed 
across the trail to the rear of the elevating screw. In travellinf 
the elevating screw and_ Its handle are carried in leather pockete 
lor the purpose on the right of the carriage, and the gun is secured 
by breech and muzzle straps. 

^ traversing handspike, but carries 
SlSri k)xer™°^ handspikes; it has four trail handles and no 

“ratchet head No. 90,” attached 

tbfi™ head of the screw is 

the same as the head of the screw jack described, p. 103. The nut 

in a metal socket or pan in the 

1 fi carnages used for the 40-pr. were converted from the 

men^ fitted with a traversing arrange- 

Hmfe-rSge elas^l ^ all ’ W field wheel, No. 14 2nd 

Ember.” ^ 4> from the 12-pr. liB.L. or field limber 

straight pintail with keep chain instead of a 
Tw!T= 1 fitted for four-horse draught. 

iimp os the latter tlie 

same as the field shaft, placed in the same manner as for double 

draught in the field limber, and by a pair of “ sieo'e frame ” shafts 
on the near side of the former, 4tlL with o?Ser7or a 
swingletree at each extremity of the splinter bar. Each outricrger 
IS strengthened by a stay to the axletree arm, and when Sot 
required is folded back upon the splinter bar, the stay beini 
strapped upon the platform board. “ Jo 

T^hen the 40-pr. is issued to volunteers the shafft! nf tba 
limber are fitted for farmer’s draught, that is', with a back band 
and with staples for the attachment of the hooks 7 tees of shirt 

Some 18-pr. S.B. limbers have been converted to 40-T)r simnlv 

10" Moetae Gaeeiage and Limbee. 

1 carriage consists of a bed formed of nlank^ r.f 
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je3tmg from the rear. A quoin is fitted over the front of the 
carriage to give the mortar the necessary elevation, and bolts at 
each side for running up. 

Tor travelling the axletree takes 4' 2" wheels, Iso, 16, 2iid 
class A (track 4' and the perch is attached to a limber. In 
battery, the carriage is unlimbered, the wheels removed, and the 
body laid fiat upon the ground. 

The limber is somewhat similar to a trench cart, but fitted 
with a limber hook, movable shafts (IsTo. 4 near, No. 10 off), and 
outriggers for treble draught. Movable blocks are fitted in the 
bottom of the cart to secure the shell in travelling.. 

The carriage and limber for the 8"' mortar are similar to the 
above. 

5^'' Moktae Bed. 

The o}/' mortar bed is a simple rectangular block of oak, 
hollo'wed out to receive the mortar and fitted with quoin, cap- 
squares and rope handles. 

Platfoem Wagon. 

The platform wagon consists of a fore and bind carriage with a 
platform fitted over them. 

The hind carriage is formed of an axletree ].)ed and bolster 
with a perch housed between tliem, a field axle, and wheels No. 
13, 2nd class A, 5' in diameter, 4"' in widtii of tire, and having a 
track of o' 2". 

The fore carriage consists of an axletree bed and bolster with 
two futchells housed between them, a splinter bar bolted over the 
futchells in front, and a sweep bar in rear, an axletree slightly 
longer than the field axletree, and wheels No. 17, 2nd class A, 4' 
in diametei', and 4" wide in the tire. 

The platform consists of a strong oak frame, with side boards 
attached, which is bolted to the bolster of the hind carriage, and 
pivots on the bolster of the fore carriage. The main pin, which 
connects the platform with the fore carriage, also i)asses through 
the perch of the hind. 

The splinter bar is fitted with two i)airs of siege frame shafts 
and with outriggers for swingietrees, so that four horses can be 
harnessed abreast ; it is also fitted for a pole for bullock draught. ^ 

Upon the sides of the wagon are^K^jleats for carrying either a 
mortar, mortar bed (10" mortar and b^ed, 13" mortar or bed, or two 
8" mortars and beds), or S.B. gun.* A canvas bag is supplied with 
the wagon, when issued for E.B.L. batteries. 

Issued with a 40-pr. battery of position, the wmgon is fitted for 
carrying a spare siege axletree and wheel, tw€> spa3?e field axles, one 
spare axle and wheel for tlie wagon, fore carriage, and other stores. 
And issued with the wagon are seven bale hoops and canvas cover, 
five swingietrees No. 1, 14 lashing ropes, a wooden topi box, and a 
drag shoe with chain. 

” ^ 

* § 5034. The wagon is suitable for carrying the 6*G'' gun or the 8^^ 70 cwt. howitzer. 


Limber. 


8^' mortar 
carriage. 


mortar 

bed. 


Platform 
wagon. 
(R.O,D. 
photo-litho- 
graph, 51.) 




SLEsG Wagox 


Sling -vragoa. 


samsoii service. 


Tees OH Caet, 

The trench cart is a strong cart capable of carrying a load of 
one ton ; it has a second class A pattern asletree, ivith No. 16 2nd 
class A wheels, 4' 2" in diameter (having a track 4' 3^")) 
shafts, and moveable sides, head and tail board. The frame is of 
oak, and the boarding of elm. . 

The cart is painted red to distinguish it from the hand cart. 


CHAPTER II— IRON SIEGE ARTILLEBT CARRIAGES 


The following are the carriages, beds, &c., for the present siege 


tram 


^ With stool coins and roller. f Top carriage only. 

The follo^^ng carnages are included under the heading c 
siege,” although ,iiOt*forming part of the present train 

R.B.L. 40.pr. 6' parapet. Weight. 26 owts. 8 qrs. : tonnag( 

T-seT. ° 

R.1VLI* 8" howitzer of 46 ctvts. Weight, 45 cwts. 0 qrs. 4 lbs, 
^tonnage, 5-284. 

• For defcription of steel earri^e for B.L. 4" and 5" gun, see Appendix H. 


. Hature. ■; 

Weight.^*^ 

Empty, j Packed. 

Tonnage. 


cwts. 

qrs. 

lbs. cwts. 

qrs. 

lbs. 

tons. 

6*6'' B.M.L. carriage, hydro-pnemnatic . . 

52 

1 

16 

— 


9 '562 

25-pr. B.M.L. carriage, with top carriage. . 

22 

0 

0 40 

8 

0 

tl *567 

40-pr. E.M.L. of 34 cwts. carriage, Mark I. 

27 

0 

5 61 

3 

14 

4-068 

40-pr. E.M.L. of 34 or 35 cwts. carriage, 







Mark II 

32 

2 

0 68 

2 

6 

4-058 

Ditto, with top carriage . . • • 

42 

0 

0 78 

0 

6 

tl-039 

6*3" E.M.L. of 18 cwts. howitzer carriage, 







Mark I." , .. ' 

32 

2 

0 51 

2 

G 

4*058 

6*6" E.M.L. of 36 cwts. howitzer carriage, 







: Mark I." ' . ... ■ ■' .. .■ 

32 

2 

0 



■■ 

8" E.M.L. of 70 cwts. howitzer carriage. 







Mark I * 

45 

0 

0 



6-893 

40-pr. E.M.L. limber, Mark I. t • 

13 

0 

27 10 

2 

26 

2-658 

6*6" E.M.L. H.P. carriage, limber, Mark I. 

11 

3 

13 





7-pr. B.M.L. 200 lbs. bed . . 

2 

0 

0 



0-335 

Forge wagon, with limber . , 

30 * 

0 

12 

— 

" ! 

5-820 

platform, wagon ,, .. 

22 

0 

0 

.. — . 

1 

3-11 

8fcore wa^on, with limber 

25 

0 

24 




5-820 

Sling wagon, with limber , ♦ 

44 

2 

4 

— 
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26 -pe. Gux Oaeeiage, 

for owii'f 'fifr tised for siege service is fitted 25-pr. B.l 

Ro carnage to fire over a parapet cam* 

»> o mgil at 5® of depression. ^ ^ Mark I. 

This top carnage is composed of two skeleton brackets each ^ 
formed of tliree double stays, the two front of plate iron, the reai 

® ‘‘s to give sufBeient 

ior the trunnions of the gun to slide on in shiftinc^ 
ironi uring to travelling positions. ° 

These are riveted at their lower ends to a forging of T-section 
and at the upper ends to a semicircular piece of T-iron which 
forms the trunnion holes. The forgings to which the lower ends 
are riveted rest upon the brackets of the original carriage, and 
extend along them for some distance. They have projections 
fornied on them, which fit into the tnuinion holes. The .skeleton 
brackets are connected by four transom bolts, one of which passes 
hrough the projections which fit into the trunnion holes. The 
front of each bracket is held down by two strong holding down 
bolts, one inside the bracket and the other outside. 

These bolts have eyes_ in their upper ends, through which 

^ in the trunnion holes of the low 
carriage. Their lower ends, which have screw threads cut on 

V fits underneath : 

the bracket, and they are then secured by nuts. In rear the ton 1 

carriage is secured by clips which catch under the flange of the ^ 

Snge™^ carriage, and by bolts through that 

J-’®®-!' stays the angle iron is forged to 
form travelhng trunmon holes, and about half way down hooks 
or the gudgeons of the shifting roller are so pivoted that when 

thStey of 

Eye bolts for tackle used in sHfting are attached to the top of 
the_ brackets in front; a wood step for hTo. 1 to stand on when 
laying the gun is also added. mu on wncn 

n elevated by means of an are, one end of which is 

Sflons.*^ °f 

1 , brackets of the low carriage, at the breast is”' 

a°shn'^fV carried in gun metal beariiio-s 

a shoit horizontal shaft lying across the carriage. On this shaft 

is_a pmion which w’orks the arc, and also a woim wheel with 
friction cone ; the latter is turned by a ivorm, the spindle of 

Sremity°‘’^'^^‘^ ® 

rammer stave is made in three pieces con- i 

ppui ^ "^^^oh can be stiffened by means of slidino' i 

tarrS^'rOj^^^ sponge stave is made of wire rope served with V' 

Two steel spanners are issued for u.se with each overbank ‘ 


w 


jj, of a 
§ 3454 


40-pr. B.M.L. 
gun carriage. 
Mark 11. 
Bate XXI. 

§ 3005 . 


lilS 


carriage, one for tightening the locking nut of the elevating gear, 
the other for general purposes, A knock up ^vrench is also issued 
for turning the larger nuts. 

The top carriages will allows fire over a parapet 5' G^' in height 
at 5'^ of depression. 

For transport the top carriages and the front plate "with the 
cross shaft and pinions are I'emoved, and are packed in a w'ood 
case, in w'hich are also carried the arc, the sponge and rannner, the 
gun sights, and all the articles belonging to the carriage, or 
necessary for preparing it for service. 

In this case is also carried a smaller one containing the arc, 
the jjivot piece, and all tlie fittings peculiar to the carriage in its 
low or original form. This case accompanies the carriages, so that 
in case of necessity the top carriage can be removed, and the 
carriage used in its low form. 

Each case is marked outside with the register numbers of the 
particular carriage and gun to which the contents belong. 

40-Pit IlM.L. Gun CbiKEiAGE and Limbed. Maek IL 

The 40-pr. E.M,L. gun carriage is constructed in the same 
manner as the 9-pr. E.M.L. carriage, Mark II, that is to say, the 
brackets have the plate, which is lightened out, on the inner side 
of the angle iron frame, the axletree bed is of wrought-iron, and the 
trail piece fibs between the points of the brackets. 

There are three transoms riveted to the brackets, the con^ 
nection of the third transom being strengthened by a strong stay, 
while the front transoms are also riveted to the bed. An angle 
stay is also riveted to the rear of the axletree bed and to each 
bracket. 

The -svheels are No, G 1st class B, shod wdth ring tires thick, 
and not having the flanges of the nave ijrojecting beyond the pipe 
box ; their track is 5' 2'^ 

The trunnion holes are, as in the wooden 40~pr. carriage, firing 
and travelling, sufficient bearing being obtained for the trunnions 
by riveting a solid piece to the inside of each bracket ; the height 
of the axis of the firing trunnion holes is 4^ 5'^, A gun roller for 
moving the gun upon from one set of trunnion holes to the other 
is earned strapped on the breast or the carriage, a stool bed or 
^shifting plank for it to run upon resting in front upon a piece of 
angle iron riveted to the ftpnt transom and in rear upon a piece 
riveted to the rear transom. 

The gun is elevated or depressed by means of gear similar to 
that of the 25-pr. field carriage, but with locking as -well as 
adjusting nut. 

In case of darmage to the elevating gear, coins, which are 
carried bet wen the brackets, can be used in conjunction with the 
stool bed for laying the gun. 

As in the wooden siege carriages, there are four trail handles, 
no axla boxes, and no fittings for a traversing handspike ; instead 
of the latter, five common handspikes are carried, one strapped on 
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the top of each bracket, point to the rear, and three on the side of 
the left bracket, points to the fiont. 

The drag, shoe with chain is fitted on the left of the carriage, . 
■underneath are fittings for the sponge, ramnier, wadliookj and a 
12 ' lever ; the pocket for the priming irons is strapped on the rear 
transom, and a pocket to carry the tube pocket on the right 
bracket. There are also fittings to take a liarniiier, &c. 

When the gun is in the travelling trunnion holes it is secured 
by a breech and muzzle strap to staples for the purpose, the ele- 
vating arc being then detached from the gun and carried in metal 
rests on the left bracket, and the hand wheel of the worm shaft 
upon a stud on the rear transom, secured by straps. 

The carriage is prepared for the elevating gear of the 6*3'^ 
howitzer, the arc for which can be carried on tlie left bracket and 
an additional pinion on the rear transom. 

The top carriage for overbank fire is similar to that of the 
25-pr, both in construction and fittings ; but the forgings which 
form the bottoms of the brackets do not extend down the brackets 
of the low carriage further than is sufficient to give room for one 
bolt. The elevating gear, and the sponge and rammer staves are 
also similar to those of 25-pr. 

The limber is generally similar to the field limber Mark II for 
the 9-pr. E.M.L. gun carriage, it is fitted for four horse draught 
with a pair of frame shafts on the near side of the single shafts 
and an outrigger at each end of the bar to take a swingletree, each 
outrigger is connected by a stay to the washer on the axle. When 
not required the outriggers can be folded back upon the splinter 
bar, their stays being removed and strapj)ed on. The wheels are 
Wo. 25, 2nd class B. 

The boxes are of the same external dimensions and fittings as 
those of the field limbers. The off and near boxes carry each six 
rounds, the projectiles steadied by cleats and fitted with lifting 
straps; weight of each box quacked 3 cwts. 1 qr. 2 lbs. 

The limber has fittings to carry a screw lifting jack, three 
swingletrees (Xo. 1), a pair of drag ropes (heavy), and the usual 
entrenching tools. 


li- of C. 
§ 2814 . 


Top carriagi 


Limber, iron 
siege. 

Plate XXIIf 




6*rE.M.L. 

Iiowitzer 

carriage. 

§ 4432 . 

Bulfer, 

hjdmnlic. 


■pr. carriage, Mark 


nttacCd tn Z owei- consists of a 
.iccacnea to the carriage, and a 

rod attached, when in use, to an 

On the howitzer being fired, the c 

obliged to pass from front to i ' 

*riie cylinder is of wroiicdit iron * 

SXlf 'Sgs 

■'0 facilitate its removal] TUrv -t* 4. . ^ 

oop washer is nlnp^u £, Oe bar 


cylinder containing oil 
M'king in it, with piston 
Ike parapet. 
— k with the 
‘ge, the oil is 
1 small hole.s 
- — J motion 


anchorage fixed to the 
plinder is drawn back ’ 

^ _ held by the anehora'-c " 
rear of the iiiston through f 
of the oil to the 

thick, 6" internal dia- 
cap screwed on. The 

a hexagon at the back 
3d with a stuffing- 
id has a triumion 
with trunnion,s is 
—3 and front trmi- 
on each side. A 
amnion outside the tie bar 
nnnions are also connected 
the cylinder, with a steel 
>ugnt iron brackets riveted 
and pm. Mlieu prepared 

natures of hydraulic buffers wH] 

the letter Sx^ear the llCrhofc 

T.1II be reversed and attaehec to 
.seepage 03 . This applied;! ‘o 
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for action, the centre trunnions rest in hearings at the lower end 
of rods /, in widen they are secured by hinged capsqmres with 
French keys. The rods / are of wrought iron, they are connected 
by a cross bar and are suspended by wrought iron bolts 
diameter, wdiicli are held in wrought iron brackets riveted to the 
under side of the axletree, and are secured by nuts and pins. 
A washer, nut and pin is ^daced on the outer end of each trun- 
nion outside the rod /. There is a fiUingdiole in the upper side 
of the cylinder just in front of the rear cap, closed by a wrought 
iron screw plug, with leather packing, which is attached by a chain 
to the rear cap; a metal draw-off cock is attached to the under 
side of the cylinder in rear of the front cap by four screws. A 
wrought iron supporting bracket is fixed by two screws to the 
under side of the front cap. The piston is of wrought iron 2'" 
thickness, 6" diameter. It has four holes through it, each *35'' 
diameter. The piston rod is of wrought iron, 2*75" diameter ; 
length, 5' 5". The piston is screwed on the rod and secured Ijy a 
keep-screwy and by the end of the rod being hammered over a 
little. A wrought iron shackle is screw’ed on the front end of 
the piston rod and secured with a tapered steel pin* For use the 
rod is connected with the anchoring arrangement described p. 101. 

Packing for piston rod : 

Fig. IT. 



The packing placed round the piston rod in the stuffing-box 
formed in the front cap consists of the following parts : — 

A cup leather c. 

A brass ring d. * 

Three rings of two-inch white cotton rope, h, saturated with 
taUow, the ends bound with cotton yarn, put in so as to break 
joint. ' 

A metal packing gland which is screwed into the caj) and 
presses tightly on the cotton rope. 


Tbe limber. 
§ 4631 . 


§ 44529 . 


B-r E.MX. 

ItotiUer 

md 

limber. 

'I I 300$, 
'4$m. 


i TO. 


To make the joint tight there are four channels a, a, through 
the cap leading to the cup leather, through which the oil can pass, 
and thus act directly on the cup leather kee]3ing it firmly pressed 
against the piston rod. 

A metal inscription plate is attached to the outside of the 
cylinder in rear by screws. This plate gives the diameter of holes 
in the piston rod, and the proper working q^uantity of oil, that 
should be used. 

The following stores are issued with each buffer : — 

Spanner, hydraulic buffer ISTo. 1 for cap and gland. 

„ „ No. 6 for plug and cock. 

Measure, filling. 

Spanner No, 1 is of steel double ended, length 2' One end is 
used for the cylinder cap, and the other for the metal packing gland. 

Spanner No. 6 is of wrought iron, double ended, and one end ivS 
used for the filling hole xdug and the other for the draw-off valve. 

The filling measure is of tin and contains one gallon. There 
are ribs round the inside by whicli 1 cpiart, 1 pint, ^ and |- 
pint may be measured. It has a metal cock which fits into the 
filling hole of the buffer. 

Tor travelling the piston rod is disconnected from the 
anchorage, pushed home into the cylinder, and secured by a leather 
strap, passed through the shackle, and the loop washers on the 
trunnions of the front caj). The centre trunnions are released 
from their bearings in the rods /, the buffer cylinder is raised and 
secured under the brackets of the carriage by two wrought iron 
double twisted chains suspended from hooks attached to the 
brackets. The rods /rest on top of the buffer. 

The limber is the same as for the 40-pr. It carries one store 
box arranged to carry the twa tangent and trunnion sights witli 
cross bars, the necessary tools, spare parts and material for the 
hydraulic buffer, and a proportion of small stores. 

When the liowitzer is employed otherwise than as part of 
the siege train, tlie limber carries a smaller box, with sloping lid, 
fitted to cany two tangent and two trunnion sights, and a pro- 
portion of small stores internally, and an elevating arc externally. 
The same box, with altered fittings for the elevating arc, is also 
used for the S'' howitzer of 70 cw4s. ^ 

G-3" K.MX. Howitzer Carriage and Llmbee. 

The carriage is the 4{i-pr. carriage, Mark II, with a special 
elevating arc, and two additional pinions, one of which gears into 
that ot the 40-pr. elevating gear, the friction roller being moved to 
the front It is fitted with the same hydraulic buffer as the 6*6" 
carriage. ♦ 

The limber i§ the same as that for the Gb" howitzer, and 
carries the same store box when forming part of the siege train. 
When emjfioyed otherwise, it carries a box similar to tha^ for the 
G'C" howitzer under the same circumstances, but differing from it 
in the arrangement of the fittings on the lid. The same box 
with altered fittings for the elevating are is also used for the 8" 
howitzer of 46 cwts. 




8'^ 'E.MX. 70 CWT. Howitzee Caeriage Am Iimber. 


The carriage is the same as that made origiml^. for the 64-pr.; q" e.aix. i 
§ 2693, with the addition of a transom plate A, fixed across the howitzer, 70 i 
brackets of the trail. It is similar in construction to that for ; 

the 40-pr. E.MX., and is fitted with a hydraulic buffer^ a brake, 
a roller scotch, and two drag shoes with chains. * * ' 

The buffer is the same as that for the 6*3'' and 6*6" howitzers, 
and has similar fittings. 



Brake. 


Bo 


"J’he brake consists of tlie following parts : — 

A brake bar of channel iron, with two steel springs E, iron 
shoes, and brake blocks F. 

Two brackets, wrought iron, supporting brake bar. 

Two sockets, with coupling screws and clips. 

Two couplings. 

Two tension rods D. 

Two levers. 

One cross shaft C, with lever and lever handle B, each with a 
collar and pin. 

The brake bar of channel iron is supported in the wrought iron 
brackets, which are riveted underneath the trail, and in which it 
can slide freely in the direction of the length of the trail, but is 
prevented from moving transversely by vroughtiron guide brackets 
and clips bolted to it at each side of the supporting, brackets. To 
each end of the bar a steel spring is bolted, to the outer end of 
which a wrought iron shoe is connected by a bolt. The shoe is 
fitted with a brake block of elm. The sockets fit on the brake bar, 
oixtside the supporting brackets, and are secured to it by the 
clips. A left-handed coupling screw is attached to a loop on 
the front of each socket by a pin with key. These screws are 
connected by the couplings with the tension rods, the rear end of 
which are screwed, and enter the couplings, while the front ends 
fit on the studs on the lever and lever handle of the cros»s shaftj,. 
and are secured each by a collar and pin. The cross shaft rests in 
bearings bolted to the outside of the brackets at the breast of the 
caniage, and passes through the bracket plates. The lever handle 
is secured on the right end of the shaft, and the lever on the left 
each by a pin. The lever handle woiks over a circular rack-plate 
on the outside of the right bracket, and by drawing it over the 
ra(;k towards the travelling rear, the elm blocks can be made to 
iness against the tire of the wheels. This brake is only intended 
ioi use in tia"\elling; it should be removed when the howitzer is 
prepared for action. 

EoUer scotch. ^ Tlie roller scotch is of sabicu, 9'' long, and 4*75'" diameter. It 
is hooped with wrought iron at each end, and is fitted with four 
^ longitudinal iron plates attached by screws. It has a wrought iron 

spindle with loop at each end to which is welded a chain with 
hook. When the roller is required Tor use one chain is hooked 
to an on the axletree bed, and the other to the loop washer 
on the end of the arm. 

Limber. The limber is the same as that for the 6-3" howitzer and 

carpes the same box when the howitzer forms part of the siege 

^ ® employed, it carries the 

sme box the ^6'6 howitzer limber under similar circum- 

wteices. * » 

E.MJL. .{Jot, HXBEO-POTTJJtaTIOiOAEEIiAGE. 

gtmhjdro- carnage consists of two steel brackets (a), connected by 

imMie y). a wrought-iron trail eye and..a. wroughfwroi 


87 


The brackets are of flanged plate lightened out. 



The axletree is formed \wth flanges, -w'hich are riveted to the 
inside of the brackets. 

The wheels for the carriage are ITo. 5, 1st class B, 6 ft. 
diameter, with 6" tires. * 

A metal cylinder (g) fits between the brackets of the car- 
riages, trunnions, formed on it, oscillate in bearings in the 
brackets. In the cylinder slides a hollow steel ram (A) into the 
upper end of which a steel crutoh, which carrjes •the trunnions 
of the gun, is screwed and secured by pins. The lower end is 
closed by a wrought iron smew pli^, the outer end of which is in 
the form of a ball enclosed within two wrought iron, sockets riveted 
together over it. These sockets are tamed to fit the iuterior of the 
cylinder. 

(.M.C.) G 2 




WroEglife iron radial arms (m) are pivoted to the axletree ; they 
are formed with long slots, in which the trunnions of the gun can 
slide, when shifting to the firing or the travelling position. When 


Fig. 19 r, 


t 

prepared for action tbe trunnions are secured at tlie top of the 
slots by keys and cotters (»), when travelling they rest at the 
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Tiie liydiTj-piieiramtic consists of an inner cylinder (/) 

and an outer cliaiiiber (y), formed in one gun metal casting. Tlie 
cliamber and cylinder are connected by a recoil valve (i), and a by 
pass valve (J^ at the position of the trunnions. When the gun is 
in the loading position the ram fills the cylinder, the chamber being 
filled with the compressed air and liquid ; on opening tlie by pass 
valve (/*.') in the right trunnion by the starting handle (2c), the ram 
is forced upwards, and the gun is raised into the firing position. 
On recoil, the ram descends and the liquid is forced past the non- 
return recoil valve (i) in the left trunnion, back into the cliamber. 

The recoil valve seat fits in the side of the chamber, it con- 
sists of a ring of metal connected with a hollow stalk by three 
ribs. The ring is driven into posicion. The valve (^) has a spindle 
on its inner side or face, which works in the hollowed stalk of the 
valve seat, the latter forming a guide! On the reverse side of the 
valve there is a stop, which in recoil hears against a stop valve 
box, screwed into the left trimnion of the cylinder, and limits the 
travel of the valve. The joint between the valve box and trunnion 
is made tight by a leather packing ring. The inner end of the box 
is formed with a slioulder, on wliich one end of a spiral spring 
bears, the other end bearing against the reverse side of the recoil 
valve and keeping it on its seat. A channel is made through tlie 
valve box, in which, near its inner end, is formed the seat of a stoj> 
valve. In the centre the channel is screwed for the spindle of 
the valve, and at the outer end it is enlarged to form a chamber 
into wliich the vah’-e gland is screwed on to four leather packing 
rings. 

Leading from the small chamber formed in the channel behind 
the stop valve seat, are two inclined channels which communicate 
with two horizontal channels, th^ outer ends of which are en- 
larged and screwed to take the connection of the air pump and 
pressure guage. These channels are closed when not in use by 
screw plugs. 

The by pass valve consists of a metal spindle, screwed for a 
portion of its length with a coarse left-handed thread ; the 
outer end is square to receive the starting handle (7^), the inner end 
forms a valve face, wdiich when home closes the passage between 
the cylinder and the chamber. The valve seat is a metal ring, 
which is driven into position and can be replaced wdien worn. The 
spindle passes through a metal gland, screwed into the gland 
chamber in the trunnion, and pressing* on a leather packing ring 
at the inner end of the chamber. There is a wrought iron collar 
on the outer end of the gland, the inner face of which presses 
against a gutta-percha packing ring. A set screw bears against 
the wrought-iron collar, and prevents the glamd^ turning when the 
by pass valve is turned by the starting handle. 

A locking pawl attached to the cylinder prevents the ram rising 
when the gun is travelling or being mounted. The gawl can be 
secured out of gear by a screw with T handle. There is a filling 
hole in the top of the cylinder, which is closed by a copper screw 
plug. A vertical channel 1 '' long is drilled up the lower end of 
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this ping, and a horizontal channel is drilled across it. By partially 
unscrewing the plug, the pressure in the cylinder can be louvered, 
the air being allow^ed to escape by these channels. At the upper 
end of the cylinder there is a pacMng chamber, in which is placed a 
packing ring of 17 leather, and a notched spring ring of metal 

The carriage is fitted with retaining chains (w), eleYating gear 
(^), hauling down gear (t), wrought-iron steps (xdi) for laying, and a 
drag shoe wdth chain. 

The retaining chains (w) fixed to the trail, and to the top of the 
radial arms, prevent the gun being forced too far foinvard in raising 
it to the firing position. The lower end of each cliaiii is shackled 
to an eyebolt, the shank of which fits in an iron socket swivelling 
in a metal bearing bolted to the caiTiage brackets. . On the shank 
of the bolt, between the nut and the swivelling socket, are fitted 
four rings of india-rubber, separated by four iron parting plates. 
An iron fork is bolted to the trail, in rear of the bearing to prevent 
the chain fouling in recoil. 

The elevating gear (q) consists of two straight racks, wTiich 
slide in gun metal guides outside the brackets, and gear wfitli. 
pinions on a cross horizontal shaft (ji), fitted with worm wheel and 
friction cone. 

The worm shaft (?’) is outside the left bracket, and is worked by 
a ratchet head and lever. 

The racks are attached to the gun l)y the rods (.$*), and the gear 
is so arranged that the gun assumes a horizontal j>osition on 
recoil. 

The carriage will admit of 12^ elevation and 5° depression over 
a 7' 3'^ parapet. 

The hauling dowm gear consists of a ■wincllass barrel (f) between 
the brackets, four gun metal sheaves (one on each arm of the 
crutch, one on the front of tlie cylinder, and one on the transom), 
two iron le\'ers, and a fall of 5"' wiiite rope, with a hook and 
tliimUe spliced on one end. The windlass is fitted with four 
wlieels, and twm pawi and twm socket rings, each containing four 
pawls and four sockets. The sockets are intended to take the iron 
levers, the pawis fall into the teeth of the pawi wheels by their 
•own w^eiglit, when above, and each pawl is provided with a kop to 
prevent its turning back, when belo\f. A pawl attached to each 
bracket engages the pawl wheel on its side, and prevents the wind- 
lass barrel turning back, when the weight is taken off the levers. 
To ensure these pawls striking together, a wroiight-iron frame is 
hinged on the top of the brackets, in front of the windlass, one side 
of wliich when turned to the rear, acts as a stop for the iron levers, 
when turned to the front, the frame acts as a stop for the cylinder 
and prevents it staking the sheave on the transom during the dis- 
in on nting of the gun. 

The following will form parts of the carriage complete.*^ 

" No. 

Cylinder, hydro-pneumatic 1 

Cylinder, wood, supporting radial arms . . 7. 1 

Step, laying, for top of cylinder . . . . . , 1 
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• ■m 

Gauge, pressure . . . . « • • « * . 1 

Rope, hauling down . . • • . , « . 1 

Levers, iron, -windlass . • • . * « 2 

Rods, elevating * . • . . • * * « * , 2 

Handles, starting , . . , . . « * * . 1 


Tlie limber is similar to that for 40-pr. E.MX. 

It is fitted to carry the trail and wheel plates, the air pump, and 
a store box. 

*7-pe. RMX. of 200 LBS. Bed. 

This bed. consists of two brackets of plate iron .secured to a 
bottom plate by outside angle . irons, and connected by a transom 
ill front and piece of angle iron in rear. Upon each bracket there 
are two liandles. Weight, 2 cwt. 

The eievating arrangement is a stoolbed (.similar to that for 
mountain service carriages) and hand quoin. 

For use tlie bed, is secured by bolts upon a small tee-shaped plat- 
form or’ bed of sabicu. 

A hook is fixed on the left bracket, to act as a guide to the lan- 
yard in tiring. 

22^ of elevation can lie given, and 5^ of depression. 

Forge Wagon and Store Wagon. 

These wagons are the same as for field service. 

Platform Wagon. 

When this wagon is issued for* service vutli the siege train, it 
should he fitted to take the 6*6'' PuM.L. gun and 8 " howitzer of 70 
cwt. The front bolster should be eased off to suit the chase of the 
aliove pieces, and a recess cut in the right side of the wagon frame 
in rear. 

S'' E.M.L, Hovutzer of 46 cwt. Carriage and Limber. 

This carriage has brackets of double plate construction with 
wrought-iroii frames. The' |xletree a.nd its bed, which is formed 
by a piece of angle iron riveted along each side of it, pass through 
the brackets. A bottom plate extending from the rear transom to 
the breast of the carriage, connects t]ie brackets below the axle- 
tree. 

The plates of the brackets are thick ; the rear transom has 
a forged piece riveted across the top in rear, and both transoms .nre 
secured liy double angle iron. 

The eievating gear is worked at the left sMb ; it is similar to 
that of tlie 40-pr., and admits of 40° of elevation being given to 
the howitzer. When the latter is fired on the carriage, the wheels 
being on, if the charge is below 6 lbs., the howitzer may have any 
elevation up to 30°. When the charge is 6 lbs. or over up to 10 
lbs., not more than 20° is to be given. 


Tlie liml 
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carriage cousistsof two brackets, trail eye,axletree and wheels. 
*■ brackets are constructed of frames of angle iron 
strengthened by bar and plate iron stays, forming lattice mrders. ’ 
Ihe ailetree, which is of square iron with the ends drawn 

. brackets are also connected by a dia.goiial stav fho 

^ diagonal stay, and a toail eve 
Travelhng trunnion bearings are formed by wrouSt-h-on 

bracketsnveted on theinsidetothe upper flangesofthebracketframe? 

The carnage is fitted with elevating gear, a drag shoe aM Sin 
steps for laying, -eyebolts for tackles on the front of 
^ handles, and staples and straps to cany two Songi aS 
lever, gun roUer and fiTe handspikfs 

A box with metal nnt F* 





A metal pinion D, 18 teeth, 5'5'' diameter. 

A metal pinion E, 11 teeth, 3-376'' diameter, with spindle K, 
and handwheel. 

The skeleton stoolbed is*formed of four wronght-iron bars 
riveted together, it pivots at the front on bolts passing through the 
carriage brackets, and is connected at its lower end in rear by a 
bolt, to the head of the inner screw B. ♦ 

The gnn rests on a pad formed on the upper end of the stool- 
bed in rear. The inner screw B is wrought-iron, 2" diameter, the 
thread is left-handed, -625" pitch. The outer screw C is also- 
wrought- iron, 3" diameter, the thread is right-handed, -625" pitch* 
The outer screw C works in the metal nut F, which is riveted to 
the bottom of the box H. The box is wrought-iron, it is formed 
with hollow trunnions, w-hich oscillate in two metal bearings, one 
bolted to the front of the transom, and the other to* the right 
bracket. A lid is secured on top of the box by four bolts. 

: The metal pinion D is supported on top of the nut F inside 




the box, and the outer screw 0 passes through it Two feathers of 
P.B. are fitted to this pinion, which work in vertical slots cut m 
the outer surface of the screw C, and cause the screw to turn wuth 
the pillion. The pinion D gears wuth the pinion E, the spindle of 
wliicli rests in hearings in the right trunnion of the box, and has a 
wroiight-iron handwheel secured on its extreinitj by a collar and 
nut. The pinion is connected to its spindle by a pin. In tra veiling 
the handwheel is secured by a nut, on a wrought-iron screw stud 
fixed to one of the bracket stays. 

The ■wheels used with the carriage are No. 7, pattern B, 5' clia- 
meter, 4'^ tires. 

The limber is the same as that for the 40-pr. E.MX. 


CHAPTER II.— CARE AND PEESEEVATION OP SIEGE 

CAEEIACtES. 


The general points to attend to in the care of carriages and 
their gear have already been mentioned, p. 61. As regards siege 
carriages the following points re<xuire special attention. 

It is important in the overbank carriages that the nuts on the 
transom bolts, which rest in the trunnion holes of the low carriage, 
as well as all the bolts connecting the oveibank and low car- 
riages, should be kept as tiglit as possible. 

It is most important to ascertain tliat the hydraulic bufier 
contains the proper amount of oil before opening fire. This can 
be effected by first filling the buffer, with the carriage to which it 
is attached fully run uj), that is with the piston rod home in 
the cylinder, and then drawing off' the requisite amount of oil, so 
as to leave the proper quantity in the cylinder, for the nature of 
howitzer and the charge used, according to the inscription plate on 
the buffer. 

Under all circumstances when firing is not being actually 
carried on, tlie buffer should always be kept full of oil, and the 
piston should be home. Tlie rod should always be kept clean. 

If it is required at any time to remove the piston and rod from 
the cylinder, the rear cap must be taken off, but the front oije 
must not be disturbed. The buffer should be removed from the 
carriage, and lashed down securely on skidding, the rear cap wnrmed 
with a hot iron and then unscrewed by the spanner, placed on the 
hexagon on its end. The sliackle should be taken off the piston 
rod, and the packing gland slackened, when the piston and rod 
may be removed. The piston should be received by hand as it 
leaves the cylinder, and before the rod quits its bearing in the 
front cap, a small/obck of wood should be placed in the cylinder 
to receive it. 

To replace the piston and rod, the rod should be supported in 
the cylinder on a small block of wood with a piece of string 
attached to it, which will raise the rod to the height of its bearing, 
in the front cap, the rod may then be pushed up the cylinder to 
the front cap, and while it is being forced forward from the rear, 



prised into its bearing with the tang of a lialf-ronncl file inserted 
through the stuffing box. The piece of wood should then be with- 
drawn. Before the cap is replaced the thread on both cap and 
cylinder should be coated with red lead. 

The adjustment of the tension rods of the travelling brake on 
the carriage of the 8" howitzer of 70 cwt. can be regulated by the ho^vUzerr 

couplings, \nd should be attended to; the screw threads on the 70 cwt. 
rod should be kept greased. 

This carriage is generally more or less liable to get out of Tlie ll.P. 
f>rder, the great difficulty in its use being to prevent loss of pressure 
in the cylinder. Pressure may be lost from defective or perished 
leathers, from grit getting under the valves, from injuries to the 
valves or their seatings, and from indentations or abrasions of the 
ram. Loss of pressure has also occurred in certain cases, where it 
was not possible to trace the cause. 

A perfectly satisfactory fluid has not yet been finally deter- 
mined for use in the cylinder. If the cylinder is left filled with 
the fluid approved § 4568, three parts water to one of glycerine, it 
bui-3 been found that corrosion sets in, and deposits of rust and dirt 
accuiiudate. If the fluid be dt iwii off after practice, and the 
cylinder be left empty, the leathers get out of order. To rectify 
defects arising from injured valves, accumulation of dirt or 
defective leathers, the gun must he dismounted and the whole 
apparatus taken to pieces and thoroughly wmshed. To keep it in 
working order tlie carriage recpiires to be overhauled in this 
manner and adjusted about every three mouths. 

Sponge cloths dijpped in paraffin, and attached to a rod, may be 'W^asliing 
used for cleaning out the cylinder ; great care should be taken that 
no grit or dirt is allowed to remain in the recess into which 
the valve openings lead, or in that for the U leather. The pressure 
chamber may be cleaned by pouring in paraffin, through the filling 
hole, replacing the filling Iiole plug, and rolling the cylinder care- 
fully on skidding. The cylinder may then be turned upside down 
tlie filling hole plug removed, and the paraffin allowed to drain out ; 
while in tliis piosition the valves may be removed and cleaned. 

Eemove the filling hole plug, rest the gallon measure in the To charge the 
hole, turn off tlie cock, and fill the measure to the gallon mark ejlinder. 
with the authorised fluid. 'Bum the cock and allow the fluid to 
flow into the cylinder. Eepeat the operation until the rpiantity 
required is run in. This quantity is about 10| gallons, but cannot 
be laid down exactly as the cylinders are rough castings. The 
surface of the fluid should be about below the filling 

hole, when the gun is f uUy down in the loading position. Eemove 
the measure, and replace the filling hole plug. See that tlie ram 
is dowm in the cylinder and locked by the paiwl, and that the by 
pass valve is closed. See that the stop valve in *the left trunnion 
of tlie cylinder is securely closed. Eemove the two metal plugs in 
the left trunnion of the cylinder and secure one end of the copper 
connecting pipe to one of the holes and the other to the air pump, 
and secure the pressure gauge pipe in the other hole. Open the 
stop valve, and pump in air, untff the required pressure is reached. 






The ram. 
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Close the valve, remove the pipe and pressure ffuafre and insert 
the screw plugs. By letting the punlp stand "in 'water 
instead of air can be forced into the cylinder; by lowering the 
water in the cistern below the level of the pu^ cy mSand 
removing the large plunger, any fluid poured into the lar^e mimn 

■>' Kr 

The ram should be kept clean and lubricated. It is esneeiallv 
desirable to guard apinst dirt or _gi-it accumulating on it? 
c ^ eing earned down with it into the cylinder where it mio'ht 
injure the L -leather or get under the valves. The surface should 
be wiped over, if possible, immediately before firiiicv. 

The joint of the plug at the base of the ram innst be made -is 
ti|ht as possible, and the plug must bear firmly on its seat or there 
£ ram, and conseguen't loss of ? 

and the starting habile S arby pa? valve^'^ 4?the ton of t? 

pbce 0? bVtSSci?s?;p^^^^^ bbtTth 

the Si?g^of ti? V p2s vdvf nmSbe bSrobr* ’ 

may be used. available, fine emery 

be Sbe? W t “awnTb^^S^rS? 

prevent injury to the Sn? gentleness, to 

tibTpresSg it^toTOrd? the^ b^ttom^f °thf ^ T?"®’ 
clear the recess. The leaS? Lm then bfi 
in the direction of the bottom of thfcylbdS^nntd > 
recess, when it may be withdrawn btbmfr • 

Should the ring be in anv wav danTcr ™jury to its edges, 

replaced. A new ring should be welflnl? “tist be 

m putting it in, its of afu SI0 £1 “ n F'Jf 
When in use the IT leatfier «« with tallow. 

pacldngs should be dubbed ocksionally.^® ^ leather 

8ho^\fs%h% wamfd bbSe iUs puf in 

very tighf Kf^sptSe?f?th?Sts^f ^ ®ms should be kept 
- levers^ of the WwSh^t 



before working the pump 

p. lOo, the cup ped with oil, and the cap replaced. ^ 

woiin? %T"'^ •“ alWd to accumulate durin^^ 

^^orkuig on the wire gau^e S, through which air is drawn in o”hf 


CHAITEIl III. GEOCifD PLATFORMS ARD MTSOFT- 
LASEOUS ARTICLES E’OR SIEGE SERVICE. 


douUed£f“^^''^ the present siege train, are Clerk’s and the 

platforms are also included under the designation 
of siege, although the mountings for which they are inteiderno 
logger form part of ' 

R.M.L howitzers 8" 6-6" and G-3’' beds. 

Clerk’s Pl.a.tfokm. Maek II. 

This platform consists of two inclined planes having a slone of ri i > i 
o , four transoms, and a trail plank. ® P® Clerk’s plat 

rii luclined planes are each fitted on their inner sides with a 
iilimid plated v ith iron along its inner edge: a movable iron ston 
in front and rear to keep the wheel from running off; a plate round ^ 
tlm thin end, with a holeforthe pivot pin; at the rear a tSvSng 

tn , f ^ transoms are 7' long; and the fourth J 0' Two of 
the short tmnsonis are laid under the front of the inclined planes 
and the third ff G"m rear of them, the long transom under the rear 

5' “hSw 0? “ ■>“iy 

_ The first transom has four holes for the pivot pins tha 
l.met hole, for the40-pr. and the 0-3”ho,riteet, the tj oulef Jh, fl ° 

JDh,6 triiil is of oalv, loii^f * it i^^ xvifii 

upper surface for a length of 3' from the front ; it is laid with its 
front end resting on the tliird short transom. ^ 

To lay the platform the transoms'- are beilded flush ivitl, i-hr, 
gi-ound at_ right angles to the line of fire. The gun llSim then 
into position, the wheels are raised in succession, and the inclined 
ganes run under them and pivoted to the front ti-ansom. T S 
plank IS then placed under the trail. » , » ® 

The })latforin can be used for a standing or rear chrv-k f’hnr.i'^fr 
by pivoting the inclined planes sufiSciently near to Pa7b n+) 
m tfe case the trail pAk ia not re“S fS the firS 



§ 4138 . 


§ 4506 . 


derk’aplat- 
fona M»ii I. 


§4224 


For trauspori; tlie parts are laslied together. 

_ Mope handles have been added to the trail plank. They are 
formed of 2^" tarred^ope, passed through two horizontal holes at 
b irom the front and rear ends of the plank, and secure.! with a 
knot at each end. 

The following alterations, and additions will be embodied in 
future manufacture of platforms of the above nature and will be 
applied to the exising store (§§ -3513 and 4138) as may be ordered 
from time to time. / ./ 

Each shoe plate to be increased in thickness to A" and 

f and 4' on the lower 

pitace of the inchned plane._ The shoe plate to be secured by rivet.s 
instead of screws; six short iron plates being provided for the rivets 
which pass_ through the plane beyond the end of the shoe plate on 
the under side. J:- “ 

_ The .side plates to be also secured to the ribands by rivets 

instead or screws. 

plank to be strengthened by the addition on each 
side of an iron plate 3 feet by 4 inches by secured by rivets. 

^"eight.. 

Tonnage .. .. . . i-| 


Glebe’s PLiVTi-ORii. Mauk- i. 

This platform, not having been found strong enough for E.M L 
guns, has now b^n superseded for future manufacture by Maik il’ 
from which it differs m the followmig points ’ 
t lias two sleepers and two transoms instead of four transoms • 
Tm laid under the front of the inclined planes, tlie other 

the fransomr’ distances between 

Tiie trad jilaulc is of nr, longer, and is not plated wdth iron. 

I L.iTFOBJi, Wood, Siege, Ground, Double-Decked “ C ” Pivoi' 

platform lias been sealed to govern supplies 
The platform consists of two layers of 3'^ -fir -nlGnl-a 4 -’ 
the bottom layer pamllel to the line Wlrl, those^ Sp^er h w 
at right angles to it; under the bottom layer are pkeed four 
transverse planks similarly to those in the top layer one k ti e 
front, another at the rear of the nktfovm • +ha f’ 

of traverse to be obtained, apparatus, enables a large angle 
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By tlie substitution of a radial arm for tlie pivoted socket tlie 
pivot plate becomes suitable,' for 'use witb. the 4'' and 5" B.L. siege 
carriages (p. 41)9). 

One platform consists of : — 

Bottom layer 16 planks, 18' x 9'' x 3'"' 

Top layer-24 ll2' x 9" x 3". 

1 rails verse planks 4 J 

48 5' ' coach screws, cThimeter. 

8 9 ^' 

2 1iurters, 3'.x 6'' X 6". 

Almost any scantling may be used for liurters. 

Any of the siege train howitzers mounted on travelling carriages, 
fd' siege guns on overbank carriages may be fired from this platfonn 
but it is more especially intended for the howitzers, moimted on 
travelling siege carriages, fitted with hydraulic buffers. 

The average weight of double-decked platforms is about 35 ewis. 

They will be carried and laid lij tlie Eoyal Engineers. 


E.BX. Platfoem 


211 ). 


This ])latforrn was intended to take the 7^' E.B.L, gun mounted 
on a naval carriage and converted slide, page 353, wiuin used for 
siege service. 


Gbouxd Platfoem foe E.M.L. Howitzee Beds.* 


This platform consists of four oak baulks, lying side by side, 
and housed into front and rear transoms, so that the upper surfaces 
of all are flush. The outside baulks are also secured by bolts which 
are fastened by round flusli nuts on the top of the platform. Iron 
plates thick are let into the baulks, and secured by rivets. 

In the front transom is a pivot, the shank of wliich passes down 
through the transom ; it is held in a metal socket, wiiich is secured sm. 
by four bolts also passing through the transom; these bolts and the 
shank of the pivot are keyed on a j)late underneath the platform. 

A rack-plate of corrugated iron is let into the rear transom and 
secured by rivets to prevent the handspikes slipping wdien tra- 
versing the guide bar. At the middle of the length of the platforni 
a strap of iron passes underneath, the ends being turned up and 
secured to the outer baulks by screw loops. 

The platform is used for the beds both the 8" and 6*3'' 
howitzers. It will admit of either bed being traversed 5^ to the 
right or left. 

* TEis is now only use i in perinanont works. Two of them are joined togetlier, 
with a widening piece in the centre, to increase the angle of traveree. 


Ciround plat- 
form lot 
howitzer heda. 
L. ofO. 

§§ 3137 ami 
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The apparatus consists of the following parts:— 

Two planks A, A, 4' x 12 "' x 3'^ each, fitted with eyebolts, 
shackles, pin keys, nut and washer. 

Two beams B, B, fitted similarly to the planks. 

Steel wire rope G, length 5'. 

Two steel wire ropes D, D, length 18' 6". 

Two wrought-iron coupHng screws'E, F, with couplings, Shackles, 
pins and keys. 

A wrought-iron axletree band G, with bolt, collars and keys. 

A steel tommy is issued'with the apparatus. 

In laying the anchorage, the planks A, A, are bolted together to 
form a cross, and sunk in the ground vertically under the centre of 
the axletree.^ Tlie band G fits over the axletree at its centre, and is 
connected with the planks A, A, by the coupling screw E, and the 
wire rope 0. ^ The band is also connected by the screw F and wire 
rope I), D, with the beams B, B, which are sunk in the ground at 
eq^ual dist^ces from the axletree, so tliat the wire ropes meet at 
an angle m ^0 at the centre of the coupling, and are inclined at an 
angle of Id® to the horizontal plane. 





TFpRM, -GRpUN: 

luB|t£ 4’^ckES. 


The apparatus consists of the following parts : — 

A wrought- iron tie rod with links A. 

A wroiight-iron connecting shackle E. 

A steel bolt C with key. 

A wrought-iron plate 1) and nut E. 

A beam of oak F, 10' x 9" x 9". 

A beam of oak G, 3' x 9" x 4". 

The apparatus is for use in siege batteries, with siege carriages 
fitted with hydraulic buffer. The tie rod passes througli the beam 
F, and is secured by the plate D, ai^d the nut E. The tie rod is 
connected by means of the bolt and shackle and the links at its rear 
end with the piston rod B of the buffer. The beam G is placed as 
shown in the diagram in front of the end of the tie rod. 

In laying the anchorage, wdiich would necessarily haye to be 
done in constructing the battery, the 10' oak beam should be 
laid at such a depth that the tie rod, when shackled up, ^yill be 
parallel with the upper surface of the platform (generally laid at a 
slope of 1 in 24), and at such distance from the interior slope of the 
parapet that the eye of the tie rod will just be clear inside the revet- 
ment, and so be in a convenient position for sliackling up. It is 
essential that the position of tlxe shackle should be such that its 
bolt will be vertical, so as to admit of lateral play \Ylien traversing 
in the process of laying the howitzer. The height of the shackle 
from the level of the platform, will depend upon the heiglit of the 
axis of the hydraulic buffer, as shown in tlie diagraim It should be 
about 1" less than the height of this axis.'^ * • * * 

The fittings for bullock draught for siege service are generally mulbck 
shnilar to those for field, p. 71. dviiught 

The pole is 10' 3" long, and is considerably stronger.* The hole 


Apparatius, 
anclioring 
carriage siege, 
with buffer. 

§ 4430 . 


^ This apparatus has now been superseded by the central pirot, described w 
the double-deehed platform. 

(M.C.) M 



for the pin is bored horizontally. The pole iron rests in the socket 
which is attached to the front of the axletree and bed of the limbei 
by four bolts. The staple is a bent iron plate, which is bolted 
underneath the splitter bar, and in which the pole rests. It is 
formed with a loop at each side, through which the pole pin passes. 

The chains pe of |’"link, the lead 8' 8"long,_ and pole chain 9' 10". 

Can iSTo. 4 is used for the 40-pr. wood siege carriage. 

Contents pints. 

It is similar in construction to No. 5, see p; 72. 

Can No. 5, ah-eady described, is used with the E.M.L. siege train. 

_ Is used with the 6’6" H. P. carnage. It is a one gallon tin can 
with screw stopper. 

Tliis can -is made of tin, it is 14 inches in depth, 8 inches in 
length, pd 6T25 inches in width. On the top is a loop handle 
for lifting; it is filled through a 1-inch hole fitted with a 
screwed stopper and leather washer. 

can is intended to hold a supply of oil for the hydraulic 
buffers of seige train carriages, and will be canied in the store 
box on the howitzer limbers. Weight, 3 lb. 9 oz. 

fide p. 339. 

Cases for canying 40-pr. E.B.L., spare vent pieces upon the 
lunbers are made of strong leather. 

The chains for siege service are as follows : — 


Can 

lubricating. 


Can, 

gljeeHne. 
Can, oil, 

2 gallons, 
E.M.L, bowit- 
;;er, siege train. 
§ 5,100. 


Cap.«, sponge 

Case, rent- 
piece. 

E,B,L. 40-pr. 
Chains, drag, 
shoe. 


Diameter of 
link. 


iNTumher in Seriei 


E.B.L. 40-pr. 6 ft. parapet, E.M.L. howitzers 

and 40-pr 

Wood 40-pr. E.B.L. .. 

H. P. 6*6'^ E.M.L. .. 

mortar. , . , . , , ^ j ] 

Platfonn wagon . , 


These have been placed in two numbered series, under the 
lespectne designation of coins, carriage, and coins, liancl The 
following are the coins for siege service 

Coin, carnage, No. 5, 20" x 9" x 6^" for E.M.L. iron siege 
carriages. - , ® 

Coin, hand. No. 6, 14" x 5i" x 4" 

Coin, hand, smaE, No. 7, 10" x 3" x 3" 

u° pieces of sahicu. The earriaae coins 

over^the hrap^-^f 'T^ sufficiently large to pass 

LLw lined with iWfor 

three 1" stra^ ^ ' °“ ^7 

a spiral 

between the mm on.! ^ leather packing ring ; 

evSS ^ slots in the 


I'dOaver, Tent 
B.B.L. 
ade- 

»ro»- 

1^;^, E.MJ0. 
gnu 

cwcTiage, 
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The gauge wlieii required is connected to the liy dro-pneiimatic 
cylinder l)y the screw (E), when tlie pressure in the c}dmder (B) 
is indicated by the pointers (D) on the graduated scales (F). The 
screw (E) is protected when not in use by a metal cap. 

The case is of leather, fitted with a cap, secured by a strap and 
buckle; a metal inscription plate is attached to the side. 

These guides are for use wdth siege carriages fitted with hydraulic Guides wiee 
bufiers on double-decked ground platforms. Two guides are issued ^435. 
with each platform. 

Each guide consists of an elm plank, 3^^ tliickj cut in the form 
of a segment of a circle, and shod with a half inch iron plate, 
attached by four rivets on the ciirTed edge. 

Weight of each, 1 qr. 15 lbs. 

Each wheel guide is attached to the platform by foiir 9^' gal- 
vauized iron coach screw’s. 

Weight of each screw 1 lb, 6 ozs. 

The lifting jack used for siege service is the common screw- Jack, lifting, 
jack, Hate XXIIL It consis|s of a screw’' wmrkiiig in a metal nut 
fixed upon the top of a cast-iron case or pedestal. The screw- is ^ 
fitted with a ratchet head, a slot in the latter passing over a feather 
in the former. Above the head a ratchet collar is attached by - a 
bolt to a ring placed round the screw, and secured to it by a pin 
working in a groove. The ratchet collar, underneath, at the side 
opposite to that at wdiich it is attached to the ring, has four teeth, 
and projecting from it, at the same side, an oy6:i; wdiich a lever 
handle fits. When the lever handle is at right aStgles to the screw 
the teetli of the collar gear in the ratchet head, and the screw must 
then turn with the handle; but when the handle is raised the teeth 
of the collar rise above the ratchet head, so that, wdfen in this 
position the handle is turned, it does not affect the screw, and a 
fresh purchase can be taken. The head of the screw is constructed 
(H.C.) H 2 


Loops, breech 
L. of C., 

§ 351G. 


Plank, trail. 
Mark I, 

§ S439. 


Plank, trail. 
Mark II. 

§ 4435. 


Plates, iron, 
ground, 
siege Mark I. 
§4568. 


Plate, steel, 
wheel, plat- 
form, siege. 
§4435. 


Pump, air, 
K.liLL. gun, 

Q'Q." ht: 

§ 4568. 


to take the bearing of the weight; there is also a lifting jaw pro- 
jecting through a slot in the case, to take the weight if low. The 
jack has three feet to prevent it slipping, and a handle to lift it by; 
it weighs 64 lbs., and can lift five tons. 

The head should be kept from grit, and oiled through the hole 
in it for the j)urpose. 

Breech loops are used to hook tackle to when shifting on over- 
bank carriages. 

They are of wrought-iron, with an eye at each end. That for 
the 40-pr. passes through the cascable, and has a stud to prevent its 
going too far ; that for the 25-pr. has a hole, through which the 
cascable passes. 

This plank was intended for use with either the 8^^ E.M.L. 
howitzers, or the 64-pi*. gun, when nioimted on a travelling siege 
carriage. It was placed under the trail of the carriage to preserve 
the ground platform from injury. 

The plank was made of English oak, strengthened by an iron 
plate secured by rivets. 

l'4''wiae; 

Weight, 1 cwt. 1 cp’. 

This plank supersedes Mark I for use with siege carriages fitted 
with hydraulic buffer, on double-decked ground platforms. It is 
made of oak & x 12" x 3", shod on both sides for the whole of 
its length with channel steel, and fitted with four rope handles. 

Weight 2 cwts. 1 qr. 7 lbs. 

Three plates are used when firing with the hydro-pneumatic 
carriage E.M.L. 6'6" gun. One is placed under each wheel and one 
under the trail. The edges and corners are rounded off. 

Dimensions, 3' x 2\ x 1" ^ 

Weight, set of 3, 6 cwts. 1 qr. 8 lbs. 

Tonnage, *037 tons. 

These plates are for use with siege carriages, fitted with 
hydraulic buffer on double-decked ground platform. A plate is 
placed under each wheel of the carriage. 

Dimensions, 18" x x 6', 

Weight, each, 1 cwt. 2 qrs. 10 lbs. 

An air pump is issued with ea^li carriage for .charging the 
cylinder. It consists of two gun metal cylinders (A, B), with solid 
plungers (F, G) having leather packings (H, I). The cylinders are 
m one casting, and are comiQicted by passages with valves (C,I), E). 
Th^j are surrounded by a wrought-iron cistern (K;),the whole being 
fixed on an oak plank (L) forming a base. The plungers (F, G) are 
connected by rods (M, N) to a cross head (0), oscillating sufficiently 
in the bearings to give the required stroke. The cross head is 
fitted to receive a removable lever (li), (S) is a wire gauze, 

through which air or water is taken into the pump; (T) a lubri- 
cating arrangement, and (V) the pipe by wliieh the pump is con- 
nected to the H. P. cylinder, 

Weiglit (complete), 1 cwt. 3 qrs. 

Tonnage, 0'24& tons. 





"Jliese roUervS are -used for sliifting siege guns and howitzers Boliei\i, wood, 
from trayelling to firing trunnion holes. They have been arranged 
in the following iminbered series : — * ♦ * ^ s ‘ ^ . 

Iioller, wood, shifting Ko. 1. 

11'' X 5" “with knobs and loops, carriage, siege, 
wmod, RB.L. 40-pr. * 

Ditto hTo. 2. 

1' X 4" with gudgeons, carriage, siege, iron 
E.BX. 40-pr., 6' parapet 



Scotcii, roeoiL 
§ 3258. 


Slioes, drag. 


Side arms, 


Eoller, wood, sliiftmg,]Sfo. 3. 

9" X with knobs and loops, carriage, siege 
iron, E.M.L. 8" howitzer, 70 cwt. 

Ditto hTo. 4. 

9" X 7J"with knobs and loops, carriage, siege, 
iron, E.M.L. 40-pr., also howitzers 6-6" and O'S"' 
Ditto _ m. 5. 

1' Of" X 4" with gudgeons, carriage, top, E,M.L. 
40-pr. 

Ditto Jfo. 6. 

1' Of" X 4" with gudgeons, carriage, top, E.M.L. 
25-pr. 

The,^ rollers are made of sabicu, those for low carriages 
iSo.s. 1, o and 4 are' hollowed to suit the gun, and have a knob at 
eaclrend to which a rope loop is spliced. The rollers for overbank 
carz^g’es, hTos. 2, 5 and 6, are hooped and fitted with iron gudo-eons. 

This scotch is for use with 40-pr. E.B.L. gun in battenes of 
position. ^ It IS a frame of oak, shod with an iron plate at the point 
Length of base 4'-, height] at the rear 1' 5"; width lOh"; -freight 
3 qrs. 0 lbs. ; tonnage -124 tons. ^ 

The drag shoes for siege service are, Ifo. 1 for all siege carnages 
except E.B.L. 40-pr. 6' parapet, and for sling wagon, and Ho. 2 for 
4U-pr. 6 parapet carriage, and platform wagon. 

The side arms for siege service are as follows : — 


Length, Weight. 


Remarks. 


^-pr. E.B.L.-~ 

Sponge , * 

Eammerj 5' , . 

Eammer, 4' . . 

Brash, piasaba 
8^“^ 70 cwt. howitzer — 

Sponge 
Eammer 
Wadhook 
Brash, piasaba 
6*6" gun- 
Sponge . * 

Bammer, jointed , « 

Wadhook worm 

Brash, piasaba , , 

howitzer—* 

S'ooge .. , ^ 

JKammer , , * 

Wadhook worm 

Brash, piasaba 

8*8" howitzer-'^ 

rammer head , 
Wadhook wojfm . . 

Brush, piasaba , , 


Wire rope stave for loading 
under cover. 

Also for 6*6" and 6*6'^ 
howitzers, 

Bor gun or howitzers and 
for 6*3" howitzer. 


Also for 6*6" and 6*3" 
howitzers. 

Bor gun or howitzer. 

Bitted for worm. 

Also for 6-6" gun and 
howitzer. 


HatitK. , 

Length. 

1 Weight. . 

1 BeiiiarksfC 

40-pr..— . . 

Sponge, wire rope stave-s, 

ffc, in. 

1 lbs. ozs. 

1 

i 

For loading under e3Ter. 

ilarkl 

10 3 

10 13 

Mark II 

10 3 

15 0 


Sponge, wood stiiTe . . 
Bamirer 

10 0 

B 8 


9 61 

7 8 


Bamnier, jointed . .. 

■7 5.^ ■ 1 

11 8 

^ For loading under corer. 

Wadliook . » . . . . 1 

10 0 

8 0 i 


Briisli, piasaba . . . . | 

25 -pr. — 1 

Sponge, mire rope staTC, ! 

10 0 

6 13 1 


Mark I .. .. . .. 1 

8 10 

8 13 


Mark II,. .. ..| 

8 10 

13 12 

For -loading under eorer. 

Kaimriei*, jointed .»» «.j 

6 

10 8 

For loading under cover. 

Bnisli, piasaba . * 

S 81 

6 0 



The sponge staves Mai% I/for. loadiiig/ mider covei\ 25-pi\;aricl 
40-pr. R.JLL. guns were made of.galvanised'iroii wire rope, served 
with tarrefl rope, except at the ends, where they are served with 
leather, secured by wax thread. 

Mark li are made with 2*5" galvanised steel wire rope. 

The sponge stave for the 6*6" gun is also of 2*5" steel wire rope. 
The recesses between the wire strands are filled by winding tarred 
qpiltingline along them, and the stave is afterwards served with 1^' 
tarred rope, as for the 40~pr. 

The rammer staves for loading under cover, are made in pieces 
connected by folding joints, which are kept rigid when desired by 
sliding collars of P.B. 

The swiiigletree No. 1 for .siege service' is .of ash 2' 4^' long,, it 
is similar to that for field service (p. 75) birt is- stronger. 


§ 3470 . 

,§ 269P. 

§ 3479. 
§ 2693. 

§ 3470 . 

§ 3479. 


Swiagietree. 


SECTION IV.— MOUNTAIN AETILLERY 
CARRIAGES. 


CHAPTER I?-GU]Sr CARRIAGES. 

The carriages for luoimtain service are as follows : — 


Xaturc. 

Weight. . 

Tonnage 

with 

wheels. 

Withoni 

wheels. 

Withi 

wheels. 

E.M.L. 7-pr., 200 lbs. 

E.M.L. 7-pr. 200 lbs,, India pattern •# , J 

lbs. 

lbs. 

tons. 

206 

850 

‘413 

— 



B.M.L. 7-pr. 150 lbs. .. .. ' 

ISO 

306. ■ 

*415 

B.MX.2-6" •• 

303- 

4S4 ' 

' 50{> 

jSIarkll.. 

■■'■334 

539 

'506 

Limber, E.M.L. Wpv, 200 lb?. , , , . ^ 

— - 

oS3 ' 


pliolo-litho- 

and Ij), 


200 lit. 
htetl, cfm‘ia£{‘. 
L. of 0., ^ 

§ 3473. 
XXIV, 


Qtiii uaiTiages lor tlie 7--nr Tt- 

electing TO? ™<> ia-comiaon CTO-hanfeJ. 

;n 1 

to a I\ooden transom, and had a steel nvl ^tackets attached 

~ trs“ 

‘"'O b-ta, t.-„ 

tbe ^yraeya^stLSiS’bv'f ?““! to dimini,!, 




SVi t“S 3 3 “ 'ye 3 toctoSa?"!!' 

angle iroi ™ riveW ^ ^TOa S'f *3“'“' ieeJ5 
Bearing pieces of angle iron are riveted M if 
■ ,“? “^xletree and wheels or^ nf <;he point of the traif'" 

ts solid, and its arms are 7'' iii mf .special class. The formpr 
secured to the brackets by clips The >' it is 

■YYTVi IS fitted with a "stoo] if f ^ 2' 3" 

ii cliisclc rop 6 f XI 1 'f 

£ CTOeg, 

Bimber, Mark I, for the 7 p t> 


* ^ 

S.B. howitzer ®onstruetion and limK ^ — — — — — 
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riveted, and upon tlie front irons for two light Brandling shafts in 
single draught 

"The wheels are the same as for the gun carriage, and have the 
same track as the latter. 

The limber carries two mountain service ammimition boxes, 
either for common or for double shell, which are secured to box 
staples in a platform plate across the centre of the frame, and to 
staples for straps on the front and rear of the latter, 
grease tin is carried strapped to the axle tree. 

7-pm 200 LBS. Caepjage, India Patteen. 

This carriage differs from that for Imperial service in the form 
of the trail eye being rectangular instead of round. 

7»pe. K.MX. Gun Gaeeiage, Maeiv I, foe the Steel ■ Gun of 

150 LBS. 

Tlie carriage for the 7-]ir. of 150 lbs. differs from that for the 
200 lbs. gun as follows : — 

The brackets are nearly parallel throughout their length, and 
have no angle iron along the top edge, nor are the plates lightened 
out. They are connected at their points by a piece of angle iron, 
and by the trail plate which laps over them. 

The trail eye is oblong. There is only one transom and a hori- 
zontal stay. 

The wheels are 2"' 6"' in diameter, and the height of the axis of 
the trunnions 1'' 10". 

The carriage with its wheels (I'emovecI from the axletree) forms 
a load for one mule. 

Caeeiage (Maek I) FOE THE 2-5" E.M.L. Gun. 

This carriage, constructed by the Elswick Ordnance Company, 
consists of two parallel brackets of steel plate, their edges being 
turned out to form flanges. Each is strengthened by a strip of 
angle iron under the upper flange, and has riveted to it in front a 
metal piece of angle section, which forms the trunnion hearing, 
and also extends down the front and round the housing for the 
axletree. 

■ The brackets are connected by a steel plate at the breast, by 
another lapping over and under at tliei:^ jioints, and by two inter- 
mediate transoms. 

The axletree is rectangular in section, and fits completely into 
the housings in the brackets, where it is retained by a plate under 
each bracket. Each plate is held by two bolt^i, one* at eacli end, 
that at the rear end passing through a slot cut for it in the plate, 
so that wdieii tlie nuts of the bolts are slackened, the plate can 
be turned to the front and the axle released. The axle is rever- 
sible. ’ • 

The elevating gear is of similar design to that of the other 
mountain carnages, but the racks are longer, and differently placed, 


7-pr. 2CO lbs. 
carriage, 

India pattern. 


150 lbs. 
steel, carriage. 


Carriage for 
2-5'^ B.M.L. 
gun in two 
pieces. 

§ 380a 


§ 508 X. 


Carnage, 

B.IC.l/. 

2*5" Mark II. 
Hate XXV. 


and the sliding quoin or wedge is of metal instead of wood ; a 
movable wood block tits on the quoin, and is secured by a bey. 

There is a fixed square loop for a traversing hand spike, and 
also a shoe and pin. 

The sponge stave is made in two pieces, connected by a screw 
joint; loops screw on to the joints by which the i}ortions of the 
stave are attached to hooks on the tops of the brackets near the 
point, the rammer lieoxl and sponge portions of the stave rest in 
metal sockets shaped to receive them, and are secured by straps. 

The rammer head is formed by a hollow metal cylinder, and is 
fitted with a nut for a wadhook worm. The latest pattern (Maik 
II) has an enlarged recess in the head. 

The carriage has fittings for a sledge hammer and turnscrew. 
It has also tvro check ropes of 2^'' white rope, fitted with a loop at 
one end and a toggle at the other. 

The body of the carriage, with side arms, weighs 192 lbs., and 
forms a load for one mule ; the wheels \mgh 192 lbs., and form a 
load for a second mule ; the axletree W'eighs 84 lbs., and the ele- 
vating gear SGlhs., and these, with the cascable block, the hammer, 
and other stores belonging to the gun, make a load for a third mule, 
estimated weight 200 lbs. 

The tonnage with axletree is *619 ton, and without, *506 ton. 

Cabbiagk E.M.L. 2*5'', Makk II. 

This carriage is similar in general design to the Mark I, differ- 
ing principally in the following particulars : — 

The shoe plate, with part of the socket for the traversing hand- 
spike, is in one forging of steel; a metal hook is riveted to the 
shoe plate for the check rope, wiiich is prevented from fraying 
when ill use by metal friction pieces riveted to the brackets; the 
rear transom is fixed horizontally, and fitted witli guide pieces for 
the dismounting block ; the bearings for the trunnions and axle- 
tree are of malleable cast steel instead of metal, and there are no 
fittings for the sponge and rammer. 

Fittings- for carrying the check ropes, a half round grease tin, 
a w’orm -wadhook, the priming irons, and two spanners for securing 
the axletree clips, are fixed to the trail. 

The wheels (3' diameter, 2|" tir€), ITo. 67, are similar to those 
for Mark I carriage, with the exception of the tires, wdiicli are !•" 
thicker, and rounded on the top. 

Elevation, 25® 

Depression, 15® 
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OHAPTEE II.— MISCELLANEOUS ARTICLES FOR 
MOUNTAIN SEETICE. 

The apron m of canvas, 11^^ x and fitted with Apron, can- 

two straps, by which it is secured to the cascable and breech ot ^lark I. 
the giui, to protect the vent and tangent sight. 1 3473 . 

This apron differs from Mark I in having an additional fold- Apron, Cc^n- 
iinder each end of the seeming strap; being thus adapted to fit Tas, 7 -pr. 20 O 
the cascable of either the 200 lbs. or 150 lbs. gun. Mark li. 

§ SS29. * 

■\\lieel arms, for the support of the wheels of the carriage for Arms, wLeel. 
the 7-pr. steel gun of 200 lbs. when carried upon a mule, are §3473. 

near” and off,’’ differing only in the set to suit the side bars, 
and can be used with any general service saddle. Each is formed 
of a hollow cylinder of iron, with wood shoulder collar projecting 
from an irf)n plate, to which it is fixed ; both the plate and cylin- 
der are covered with leather, and the latter is fitted with two 
straps with links for attachment to the saddle, and with two 
smaller straps for securing the wdieel and a girth strap. 

The wniglit of a pair of arms is 12 lbs. 

The bearer for lifting the 7-pr. steel gun of 200 lbs. is a rounded 
bar of ash 4' S^'' long, having a crutch at the centre to fit on the 
cascalfie, to wdiich it is secured by a f)m. 

Weight 4 lbs. 6 ozs. 


breeoli, 

7-pr. 200 Ihs. 
§ 3473. 


Bearer, 

breecla, 

7-pr. 150 Iba. 
§ 3831. 
Bearer, 
breecb, 

2*5^ 

§ 4916. 


This differs from that of the 200 lbs. gun in the form of the 
central metal bearing, wdiich is *75''' deeper. 

Weight 5 lbs. G ozs. 

This consists of an ash stave, 2^ -9'^ Jong, with a leather cap, 
fixed by a metal flange near the centre. . Part of tlie stave is 
covered with collar cloth, and with the cap wdiich protects the con- 
necting screw of the breecli, forms a tampeon wlieii travelling, 

Weiglit 4 lbs. 

This is a bar of ash, ^Yhich passes through an iron band attached 
to the caj^ joint chase. 

Length 5' 6^'. 

Weight 6J- lbs. 

This is a bar of ash, farnislied with two small iron stops, which 
fit on each side of the carriage to prevent it slipping while being 
lifted to the cradle. 


Bearer, chase, 
2-5'^ 

§ 4916. 


eaiTiage,'^'5^'', 
§ 4916. 


Weight 7 lbs. 


The block has a triangular base, wiiich fits between guide- 

It ^an also be used on 


Block, 

dismounting 

m' 

Mark II. 


pieces on the rear transom of the carriage, 
the ground. 

The upper part, or cup, has two slots to allo'sv the shifting-bar M.C.I. for 
to pass through the cascable, so as to prevent the breech moving 
during the operation of connecting or ^connecting the g\ni. 

Weight 6i lbs. . ’ . 

Two leather boxes, Punjaub pattern, Mark II, are sealed for the 

^ ^ ammmutioiSi 


^ pr. 200 lbs. 
§ 3473. 


Boxes, ammu- 
tion, 2*5", 
near, off. 

§ 40X6, 


Boxes, amuiii* 
tion,. 

Clarkson^s, 
B.M.L. 2‘5^" 
near, off. 



, artificers, 

' Sf’t 

A!': 

» :«; ‘ 

Boxes, fnxe. 

■IllSi# 


Y-pr. steel gun of 200 lbs., one for common and tha ...fT, e 
double shell. The box for the common shell is bound witif 

and hinges and fastened by strans 

and buckles. The interior of the box is covered hv^a a 

and divided by leather partitions to cany shells, cartrldo-es vS 
fnzes eight rounds the shells held in leather cylinders and ThJ 
cartiidges contained in a waterproof canvas cartouch. ’The box 
IS _ fitted with a canying strap, which secures the lid at each end 
with links for attachment to the saddle, and with nib irons and a 
staple for strap to secure it on the limber. When packed nnnn 

and the lid when let down supplies a table for use in borin^ 
aud fixing fuzes. The weight of the box (fitted for limbe^f 
empty, with cartouch, is 24|lbs., and packed 88 lbs. The box 
wf sMar; it carries shell, cartridges Ld 

fuz.s for five rounds,_ and weighs empty, with its cartouch 
1 0.J lbs., and packed _9t) lbs. Mark I boxes differed from these 
m not being htted with nib irons, in having different carryincr 
stiaps, and higher cylinders for the shell. The box for double 
shell opened also in a different way. 

These are similar to the ammunition boxes for the 7-pr. 200 lbs 
^ box^is fitted with a leather handle, and the bottom 

it is attached to the 

cradle. _ The lid is fitted with three metal hinges, and is fastened 
by two iron hasps and turnhuekles. There are no side straps. t£ 

leather partitions, and is fitted with 
leather cylmders to cany 8 rounds of ammunition. 


Dimensions, 22" long, 12" wide 10" 
Weiolui“Near,”231hs. 

“(.“.Off,’’ 24 Jibs. ’ 


deep. 


Theseboxes aremade ofCIarkson’smaleriahcovered withleather 

ihe lid, vhich has a handle on the top, is hinged by the leather 
and cainms coi^nngs, and fastened by two hasps and tarnbuckles 

chaJcs w th Tv' T)PP.?rf'^ /cradle, has two leather 

Uiapcs vitJi 11 Dees for hmigmg it by, and two leather 4" strans 

V buckled to the cradle to keep 

steady ; two metal chafing-pieces are riveted to the hack. ^ 
It is fitted internally with a strap and loop for the ^as rin« 

S 

Dimensions, 20^" lon£ 7" wide, aud 84" deep • 

Vv eight 9 lbs. 

f It is fitted exter 

iS\Se!'„r “ >>“> “ 1««>« taS 

wJutrpS.*" 

12 RM.Drpn1oOlS!^dr601bs."® ^ 
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No. 5 percussion E.L. for 6 R.M.L. 2‘5". 

No. 4 has already been mentioned, p. 70. 

No. 5 is similar, but the lid is secured by only one clip. 

This box, of teak, is fitted with two iron turnbuckles, and two 
iron nibs for securing it to the wheel cradle. The lid, covered with 
canvas, has two iron strap hinges, and is fastened with a hasp and 

, ' ,1 T T *»■ ' * . j. _ ...n O ..... y-. .... 

tiinibuckie. 


It carries 3 star sliell and 3 


cartridges. 


Dimensions, 16|'' long, 10'' wide, 5^' 


deep. 


collar, but it lias a 
The loin strap which 
^\nde, and 40'' 


1 

J-4 


Weight, 12 lbs. 

There are two leather boxes sealed for carrying small stores, 
percussion fuzes, tubes and shell implements for the 'Z-pr., viz., 
off ’'and ''near,” Mailc I, differing only in the internal fittings. 
Each is fitted with links, two handles and has the lid secured by 
two straps. 

Dimensions (internal), length, 18'^ ; width, 64”; depth at front, 

; depth at back, 7”. 

I'^his is a rectangular box, with hinged lid fitted with handle, 
and secured by a hook. 

Dimensions, 6|” x 5^'' x 6|” 

The breeching is similar to the breast 
chain piece at each end to prevent chafing, 
passes through a loop on tlie cimpper, is 
long. 

No. 8, 2*5”, l-piiit. 

Similar to those for field service (p. 71). 

The cap is made of leather, with an iron loop for bearer. It 
fits over the end of the chase to protect the joint screw. It is 
secni*ed by two straps with metal studs. 

Weight, 14 lbs. 

The collar is of seat hide,” folcled in three, with a leather 
chape sewn at each end for the iron D and chains by which it is 
attached to the cradle. Twm leather tugs with buckles are sewn 
on the front for tlie neck strap, which is a plain 1” strap, 34” 
long.' 

^ This cover is intended to protect the sights while travelling, 
It is made of canvas with two circular holes, edged witli leather, 
wliich pass over tlie trunnions, ^ncl three straps, witli Imckles, by 
which it is secured. 

This cover is of leather, 94” x 7” It is furnished with two f ” 
straps and buckles, by 'which it is fasteyied round the breech to 
protect the vent. 

Weight, 8 ozs. 

This cover is of waterproof canvas, 11” xG”, pleated at one 
edge to suit the form of the breech of the gin^i, and fitted with 
two vstraps at one side and two buckles at the other. * 

These covers are of waterproofed canvas. They have five brass 
eyelet holes on each side, and 21 feet of IJ” tarred rope lashing is 
issued with each. " * 

There are two iron cradles sealed for the 7-pr. of 200 lbs., one 
to carry the gun and the other the carriage. The wheels are 


Box, ammu- 
nition, wood, 
2*5" 

§ 4916 , 


Boxes, small 
store, 

7-pr. 200 lbs. 
near, off. 


Box, sundries, 
K.M.L. 2*5"' 
tin. 

Breechings, 
pack saddle, 
B.M.L. 

2*5". 

Can, lubri- 
cating, 

B.M.L. 2*5". 
Cap, joint, 
chase, E.M.L. 
2*5". 


Collar, breast, 
pack saddle, 
E,M.L. 

2*5". 


Cover, trun- 
nion sight, 
B.M.L. 

2*5". 

Cover, vent, 
2*5". 


Cover, Tent, 
E.M.Ii.7-pr. 
200 lbs. and 
150 lbs. 

Cover, C' x 6' 

a.s. 

Mark IT, 

§§ 4274 , 4905 . 

Cradles, 

L. of C. 

§ 3466. 




Cradles, 

2'5". 

EquiDnient. 
§ 4904. 


caiTieJ upon wheel arms on a third mule. Each cradle is riveted 
to the angle iron arches of the saddletrees (which are the same 
as those described, L. of C., clause 2639, but ■without hinged side 
bars), and consists of a simple framewoilv of iron. The cradle 
for the gun is rather narrower than that for the carriage ; the gun 
rests in it, muzzle to the rear, the trunnions fitting in recesses 
upon the sides of the frame, and being secured by two straps. 
The cradle for the carriage is similar to that for the gun ; the 
carriag'e rests upon it, breast to the front and is secured by straps, 
the lower ends of the elevating racks bearing upon the recesses 
ill the sides of the frame, the gun cradle with saddletrees 
weighs 16 lbs. G ozs., the carriage cradle Mark I witli saddle- 
trees, 16 lbs., and the carriage cradle Mark II with saddletrees, 
17 lbs. ; the latter differs from the previous in being longer, the 
front arch narrower, Ireiglit increased, and carriage moved more to 
front. 

There are six patterns of cradles for this equipment for the 
carriage, axletree, wdieels, breeclr and chase of gun and ammunition 
boxes respectively. They are generally similar in construction 
hut differ in their fittings and the manner in which they are 
adapted to carry their different loads. 

Pig. 25, 


Each cradle consists of a front A and back B, two side bars 
C, C, two top bars D, D, all of mahogany and two side stays E, E, 
of steel. 

The top bars are tenoned and bolted to the front and back. 
Each has one hole in the centre tor a strap wutli toggle, wdiich is 
buckled to a surcingle. 

The connection between the top bars and ends is strengthened 
by arch plates attached to the front and back, both on the inside 
and the outside by rivets. Three hooks are formed on the outside 
ends of the rivets in iront; and two hooks, and a staple for the 
metre strap, in rear. The inside arch plates have knees formed 
on them by wdiich they are attached to the underside of the top 
side bars by screws and rivets 

The side bars are housed into the back and front, and are 
secured by two screws at each end. They are rounded at tlie 


ends to suit the pockets of the- pannels.. , Each . Inar lias two holes 
for straps with toggles, wliich are buckled to the girtli,s. 

The steel bars are attached to the back- and front by one screw 
and one rivet at each end. A ramshoni hook is riveted at each 
end of these l»ars. 

A wide strip of leather fits over the side bars, and is attached 
to them 1)y serevrs.. 


Fig. 25a, 



The Carriage Cradle , — TMs cradle is fitted to take the carriage 
and a bearer at each side. The bach and front are strengthened 
by a binder of iron j)kte at the top. Staples for securing straps 
are fitted to the knees of the arch plates. At each side, there is 
a jointed band in rear with hasp and turnhiicklej and a loop band 
in front, for the bearers. 

Weight, 43 lbs. 11 oza 

A-xlctrce Cradle , — This i>s fitted to carry the axletree, two Clark-' 
son's aininiinition boxes, wadhook worm, grease tin, and trunnion 
ring. Tlie axletree lies lengthwise on top of the cradle, a nib iron 
on each baud fitting in a hole in the axle to steady it in travelling. 
The ammunition boxes are secured, one at each side, to staples 
fixed to the ends of the cradle, at the ♦position of the steel side 
bars. The wadhook worm is carried on top of the leather strip 
where it is secured by a leather loop and strap. The grease tin is 
strapped to two staples on the ofi" side. A block for the trunnion 
collar hooped with iron is attached to the n^ar^t-o]^ side bar by 
screws. 

Weight 48 lbs. 11 ozs. 

The Wheel Cradle , — This is fitted to carry the wheels and 
elevating gear. Each end of the cradle is covered at the sides and 
top by an iron binder having hooks for the wheels ; the sides and 


JlX^J 


packsaddlej 
R.M.L. 2 ' 5' 
Forge, 

Mark r. 

L, of C., 

§ 1570 . 


hooks are covered with leather. A small cross stay with hole in 
it between the side bars receives one of the studs of the stoolbed 
of the elevating gear which is further secured by two straps and 
chapes, buckled over all 

Weight 47 lbs. 4 ozs. 

iSToTE. — The fittings for the implement box, which was formerly 
carried on this cradle, are not removed. 

The Breech Cradle.— TM b carries the breech of the gun, the 
breech-bar, sponge, trunnion hammer, and dismounting block. 
The back and front are hoilo’wed out to receive the gun. Two 
iron knees are attached to the front and top side bars, forming 
stops for the sight sockets. The side bars are also connected with 
the back, by similar knees, with staples. On the off side at the 
front there is a jointed band with two iron loops and a turnbuckle. 
On the inside of the front at the off side there is a loop for the 
hammer. On the off side at the rear there is a jointed band with 
tw-o loops as in front, and also a fixed loop above them for the 
handle of the hammer. On the near side there is a fixed loop in 
front, and a jointed band with turnbuckle in rear. The dis- 
mounting block is carried on the near side on a fixed pin, and 
secured by a strap buckled to staples on the cradle. A staple is 
fixed on each side bar for a strap securing the sight pockets, &c. 

Weight, 50 lbs, 3 ozs. 

The Chase Cradle . — This is fitted to carry the chase of the gun 
and two handspikes. The ends are hollowed to receive the gun. 
At the front there are iron knees, in which the trunnions rest. 
There is a curved stay attached to the top side bars just in rear of 
the front to keep the trunnion collar steady in travelling. On 
each side there is a jointed band in rear and a loop in front to 
carry the handspikes. A staple is fixed on each side bar for a 
strap securing the sight pockets, &c. 

Weight, 46 lbs. 11 ozs. 

Amrdimition Cradle . — The ends are imotected by iron binders^ 
formed with hooks at each side at the top. . The cradle will either 
carry two ammunition boxes, the packsaddle forge and anvil, the 
entrenching tool rack, or two Glarksoifs artificers’ boxes. Two 
cross rails are fixed on the top by -which a spare axletree can be 
carried. 

Weight, 44 lbs. 15 ozs. 

Tliis is ail ordinary leather crupper, buckled on to a metre 
, strap, which is.secured to the cradle by a wooden toggle. 

This forge consists of a rectangular iron tray, 25*5^' x 19-375'', 
upon four jointed iron legs, which are kept in position 
by sliding connecting bars. The tray is deepened out at one end 
to form the hearth, and fitted -with a movable cast-iron back plate 
for the fire. The bellows are fixed underneath the tray to the 
connecting bars of the legs, and have a goose-neck shaped nozzle 
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reacliiiig upwards to tlie . 'blast bole in the- back plate; they, are, 
connected by a bar to a crank which %yben the ,blast is required is 
worked by a lever handle. A tool box of wood with canvas- 
covered lid hangs upon one side of the tray. To pack the forge 
upon a niiile the tool box ' is removed, the back plate, nozzle, &c., 
taken off and straxiped upon the top of the bellows. . The forge is 
then turned upside down, the bello-ws made to slide upon the 
liearth, tlie legs folded, and the whole bound together by two 
straps for the purpose, w^hen it can be hung by links at o.iie side 
of the tray, upon the saddle. 

The anvil and anvil block are of the usual form ; the latter 
has links at one edge for attaching it to the saddle, and a recess 
in one side into which the anvil packs, and where it is retained by 
a x)m. A 7 lb. hammer, a poker and a slice, also belong to the 
forge. 

The forge complete forms a load for one mule; it weighs 217 
lbs. 5 and its tonnage, is ‘182 ton. 

This foige differs from Mark I principally in having a blower 
instead of bellows. 

Tlie liearth, back, and legs are the same as those of Mark I, 
excejit tliat a folding guard is hinged to the back; and folding 
stays are added to steady the legs. 

Tlie blower is the same as that described for !tlie field forge 
Mark III, but smaller, and driven by a toothed handwheel in j)lace 
of the large bevel wdieel and lever; it is fixed underneath the 
hearth. 

The anvil and block, tools, &c., are the same as for Mark I 
forge. 

Weight, 119 lbs. ; tonnage, 101 ton. 

In this forge, Fig. 26, the blast i.^ given by a Baker’s blower, as 
in Mark II, the hearth, blower, and drinng gear being modified, 
so as to render the forge very mncli more efficient, and at the 
same time to reduce the “weight to 106 lbs. 

The forge consists of a tray of flanged steel x>late, B. of T. W. G. 
Iso. 14, to which a bent xilate of steel, B. of T. W. G., ISTo. 12, is 
riveted to form the hearth. A cast-iron back, witli a nozzle, stands 
at the back of the hearth, having two clips foniied on it, which 
fit over the edge of the tray. A steel back plate is hinged to the 
tray, and, when w^orking is kept in an upright x^osition by a 
double turnbuckle, which secures it to the cast iron back. The 
tray is siixq^orted on four jointed tubular legs of steel. The upper 
joint of each leg is riveted to a M.Cf.L bracket riveted to the 
corners of the tray. The joints are of metal protected by sliding 
collars of steel. When in use the lower limbs of the front legs 
are vertical, and those of the rear inclined outw'ards, Steel stays 
are hooked into eyes on the legs to keep them steady. 

An iron frame, on which the blower is carried, is attached to 
the back of the tray by two steel thumbscrews secured to the 
frame by brass chains. These screws pass through plain loops 
formed at the corners of the frame at the back and screw into 
sockets formed in the rear leg bracket. The blower consists of a 
(M.C.) I 


Torge, pack 
saddle, moua- 
tam,and B.E. 
Mark 11. 

L. of 0., 
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Forge, 
pack saddle, 
Mark III. 





Hie gudpon A, is supported at one end in a bearinj? in the 
bracket on the frame and is prevented from turning by a feather. 
On the other end is keyed-the mitre wheel B. The double wheel* 

gwlgeonnext the bracket; 
level G IS formed with a metal bushed ring, which fits over 

andean turn freely round 
}L ii ® ^ f secured by a nut on a gudgeon projecting from 

loose pmion E. The wheel E gears with the pinion IV which fits 

fi IS formed mth a sleeve, on the outside of which there is formed 

tnt^tife " bT b . nut which wSs 

the sleeve. Eatchet teeth are formed on the face of the 


metal ease containing one large and two smaller cylinders similar 
to that for the field forge Maik III, p. 59. The case is attached 
to the frame by three bolts and a screw. A metal bracket for the 
support of the driving gear is rhmted to one end of the frame. 
The driving gear is arranged so that it is impossible to turn the 
cylinders of the blower the wrong waiv 

The driving gear consists of the following parts : — 

A steel gudgeon A with mitre wheel B, 19 teeth, nut and 

pin. 

A steel lever C, with handle, metal mitre wheel D, 19 teeth and 
nut. ’ 

A metal bevil vvheel and pinion E formed in one casting. 

A metal bevil pinion E, 17 teeth, with iron nut and pin. 

A metal collar clutch H. 


Kg. 26. 
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next tlie casing, and also on the corer of the easing itself. Should 
the lexer handle be turned in the %yroiig direction the collar 'ixill 
moxe along the sleeve towards the casing, until the teeth on the 
collar engage with those on the casing, and all further motion .in 
that direction is arrested, \\dien the handle is turned, correctly 
the collar moves away from -the casing, and towards the pinion. 

A steel cover fits over the blower and p.art of the drmng gear^ 
and is attached to the frame -by a thumbscrew. 

A weatherboard of steel with clips can be fitted ''i-crticallj to 
either the front or the right hand side of the hearth. 

For transport, the cast iron back is laid in the hollow of the 
hearth, the tie rods of the legs are laid in the tray, the hinged back 
plate is .folded down, the weatherboard is laid on the front of the tray, 
with its nib irons projecting through slots in the .front flange, and 
is secured by the tiirnbuckle of the hinged back plate. 

The frame carrying the blower is secured by split pins to 
■ three studs riveted to the underside of the hearth plate. The 
blast pipe is secured by a key- to a stud on the frame. Two 
pairs of links are attached, by loops riveted on, to the left side *of 
tlie Isearth tray, for suspending the forge from the hooks of the 
G.S. pack saddle. It is secured by a leather strap 2''' x 72'i 

T.i.ie girth is a 4^' hemp web, vdth a leather safe at each end 
to prevent chafing, and a chape with I’o" japanned roller 
buckle for attaching it to the metre straps. 

The liaiidspike is of ash, 3' long. It is fitted with an iron 
stud at the end to suit the bayonet joint of the socket in the trail. 

■Weight 4 l])s. 

Mark I handspike had a wrought-iron shoe. '\¥eight 6 lbs. 

This holdall is of leather 2' It has a pocket and side 

flaps, and is fitted with a |" strap witti a buckle. Loops to carry 
the small stores are formed by a wide strip of leather sewn on. 

Tiie holdall, which is 48''' long and 13" wide, has two straps sewn 
on lengthways on it, forming a series of loops for holding the small 
tools It is fastened with a 1" strap and buckle, when folded up. 

Each paiinel consists of a pad of leatlier and collar cloth, 
stufieJ with horse hair. Two leather pockets are sewn on the out' 
sitle, ])y which it is attached to the side bars. The stuffing can be 
reai'ranged when necessaiy, through an opening in the outer side, 
wliici) is covered by a leather flap. "W^eight 20 lbs. 7 oz. 

These consist of eight leather pockets: — 

Two for drag washers and clinomeler. 

„ foresight. 

„ tangent scale. 

„ range table , . 

The pockets are of leather, each has a leather loop sewn on the 

back, by viiicli it is attached to the siglrt pocket strap. The cover 
of the tangent scale pocket is fastened by a buckle and strap, 
the remaining covers are fastened by metal studs * One of 
each of these pockets is oanried on the breech, and one on the 
chase cradle. 

(M.O.) I 2 
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Leather racks are pieces of stout leather, 32-|''loiig x 25 V' wide, 
fitted on the outer side with loops, &c., to carry entreiicliing tools, 
and at the back with links for attachment to the saddle. They are 
“off and '"near,*’ differing in the position of the leather fittings 
only, and buckle together by means of two leather straps across 
the saddle. A pair of racks weigh 25:^ lbs. 
i Is a leather rein with T-pi^ce of galvanised iron at each end. 

The check rope is of 2|" white rope, 7' 2" long, with an iron 
hook at each end. It is used to skid the wheels during recoil ; for 
this purpose its centre is passed around the hook on the trail, and 
each end, after taking a turn round a felloe in the wheel, is secured 
by its hook. 

Is a 2" white rope 15' 6" long, with an iron hook at each end. 

The sponge for the 7-pr. steel gun of 200 lbs. is the same as 
that for the 9--pr RM.L., including wadhook, hut shorter in the 
stave; its total length is 3' 9", and weight 2 lbs. 13 ozs. That 
previously sealed for the steel gun of 150 lbs. was similar, length 
2' 11", weight 2 lbs. 5 ozs. The gun brush is the same as for 9-pr. 
E.M.L., but with shorter stave ; total length 47 weight 2-1 lbs. 

The present sponge (Mark II) for the 2*5" is similar in every 
respect to the Mark I, p. 110, excepting the recess of the rammer 
head, which is slightly different to suit the point of the projectile. 

The head stick is of ash 3' 6" long with a galvanized iron 
spring clip attached to one end by a link and shackle, and a leather 
thong at tlie other end secured through a hole in the stick. 

Consists of two straps 1'^ x 48'' with connecting piece. 

Consists of two straps 1^" x 54" with connecting piece. 

f 

/S’ifTOjj, lashing, overall, 129" x 3" B.M.L. 2-5". 

Leather, -with two buckles for ammunition saddle. 

This strap lias two tongues, and two buckles for lashing the 
ammunition boxes to the cradle. 

Strap, lashing, carriage, 54"xl^" 2-o". 

Leather. 

Strap, lashing, xoheels, 82" x 1|" RM.L. 2-5". 

Leather. 

'Strap,Jashing gun, 35" x 1^", R.M.L. 2-5" 

Leather, for breech or chase. 


The almye straps are alike in every respect, with the exception 
of the length. These are fitted each with a li" tapanned " 

roller buckle. ^ r 


iron 
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Sira^, metre, ' 

Leather with t'3ggle, four to a saddle. 

' This is a plain strap double, with a wooden toggle sewn in the, 
centre to prevent its slipping through the slots in the cradle. 

Is a plain double strap of leather x 28'' with a wooden 
,toggle similar to the girth strap. 


Stra/p, sight poclcet, 41" x 1;^", E3LL. 2*5". 

Leather, two to a set. 

This strap has a 1;^" tinned roller biicHe for securing the 
pockets for the drag w-asher, foresight, tangent scale, and range 
tables to the cradle. 

Bii>rcingle, wei, E,31.L. 2*5". 

One to a saddle for gun, carriage, and axletree saddle. The 
surcingle is of 4" hemp weh with chape and buckle at each end 
for attaching it to the surcingle metre straps, wdiicli are secured to 
the cradles. It is similar to the girth but 4" longer. 

The tampeon for the 7-pr. is of elm \Yith an iron knob as 
liaridle : the portion which enters the bore is covered with collar 
clotli, and lias strips of leather to enter the grooves of the rifling. 
The inner end of the tampeon has two small eves for the attach- 
inent of a wad. 

The tampeon for the 2*5" gun Fig. is of elm bound round wdth 
two layers of collar cloth glued on. It is fitted with a leather cap 
(a) w'hich passes over the muzzle of the gun, to wLich it is secured 
by an 18" strap (h). 


Fig. 27. 



Valise, Quariermasters* Stores, B3LL, 2*5 ' 

Is cylindrical in shape and is made of. tanned canvas lined wdtli 
tanned duck cemented together by indiaruhber cement, the ends 
are made of two folds of leather with canvas between, there is a 
slit in the centre of the body closed by lacing. 

Length 3' 0" diameter 1' 6" • ,• 


Strap, metre,, 
girtli, 

Strap, metre, 
siirci,iigle, 
K.M.L. 2'5". 


Strap, giglit, 
pocket.' , , 


■Surcijigic. 


Tatnpeons. 


Talise, 
Quarter- 
masters" 
stores, B.M.L. 
2*5". 



SECTION V.— ENGINEER AND TRANSPORT 
CARRIAGES. 


CHAPTER I.— ENGINEER CARRIAGES AND STORES, 


The following table gives the carriages, manufactured in the 
E.C.D., which are specially intended for the E.E. 


Weight, empty. Tonnage. 


Description. 


Pontoon wagon .. 
Cable „ 

f lithograph 
Office -I photograph 
[printing 

General service wagon 
Porge wagon 
Air-line wagon . • 
Timber wagon • • 


* Without drums. 


PONTOOK WaGOIT. 


Pontoon 

wagotu 

§ 2910 . 

Plate JXVL 


The body of this wagon is formed by two sides, bolted in front 
to a bolster placed beneath them, and in rear to a cross bar placed 
over them. Tire sides in rear are supported on the springs, which 
rest in arde blocks upon the shordders of the axle.tree, and are 
secured by axle staples and clip plates. In front, the bolster with 
a wheel plate rests upon the fore carriage, the latter being con- 
nected with the body by a main pin. The sides of the wagon have 
aslope of 3° when the wagon stands upon the level. 

The fore carriage is formed by four futchells, a cross bar, splinter 
bar, bolsters, and a wheel plate connected in the usual manner, and 
attached by springs to the fore axle in the same manner as the body 
to the hind axle. Over the front of the futchells there is a shallow 
box fixed, and at each end of the splinter bar a plate. 
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For the pontoon boat to lie iipoB, four are fitted upon 

the frame of the body, two immediately above the hind axletree 
upon a cross bar over the vsides, and twm on the bolster immediately 
over the fore axle. The wagon standing upon the level, the upper 
surfaces of the bolsters lie in a horizontal plane ; upon its outer 
end each has a metal friction plate which is formed into a stop to 
keep the pontoon in position. When the boat is upon the* wagon, 
there is space for some of the baulks of the superstructure to lie 
underneath it between the bolsters, which are hinged to facilitate 
their removaL, 

Beneath the sides are two vertical cross frame>s or “chess 
carriers : '' the hind cross bar of the wagon forms the upper part of 
the hind frame, while the upper frame is placed 9' more to the front. 

In the hind frame there are two hinged pieces, which can be turned 
down to admit of the chesses being placed, and are secured when 
in position by turnbiickles on the cross bar. 

The ■wagon is fitted with a drag shoe and chain on the near side 
and with fittings to carry an anchor on the off side; there are 
also fittings for carrying entrenching tools and stores. 

The wheels used with the ■wagon are 3rd class B, ITos. 145 and 
150, 4' 8'' and 3' 4'^ respectively in diameter. 

The wagon may be used as a trestle wagon, when instead of the 
boatj it carries the service trestle and part of the bridge siiper- 
■striictiire. 

The pontoon can be used either as a pontoon in a bridge or as a 
boat: its outside dimensions are 2Fl''x5' 1''' x 2' in depth ; 
its weight is 9 cwt. 2 qrs., and its tonnage 9*685 tons. In hori- § 3125 . ’ 
zontal section it is rectangular, its sides are nearly straight and 
vertical, and its ends curved. The framework, which is very light, 
is of yellow deal and rock elm, the straight parts being made of 
the former, and the bent of the latler. The frame is boarded over 
with yellow pine, and each side of the hoarding covered with 
canvas attached by india-rubber solution. The canvas is covered 
with marine glue and knotting before the pontoon is painted, and 
the bottom protected by four longitudinal ribs shod with iron 
friction plates. The pontoon has eight wood handles along each 
side, about half-way up, six attached by rope grummets and two by 
wire, the latter serving as eyes to receive lashing ropes ; it has also 
a ring at each end for a csfble, and is fitted with four rowlocks 
along the gunwale at each side, and at each end with one for a 
steering oar; it has also fitments for securing the saddle beam. 

The total weight of the pontoon wagon, when packed is 2 tons 
1 cwt. 


Cable Wacoh. ^ ^ " 

The body of this wagon is formed by two sides and two 
summers mortised into a hind earbed and a front cros§ bar. The i,, of a, 
connection of the body with the hind axle and fore carriage is the § 2009.*' 
same as in the pontoon wagon* 


Tliefore carnage differs from that of the pontoon wAcrn,. ; 

ha-nng shorter futchelis, no box over the front ends of thp'^Totf 

and a board over their hind ends. “ 

On the sides and summers of the wagon body toward-? fPo 

here are iron socket plates for the spindles 

Wltobtlde capsquares, each retained 

a mill buckle. An arrangement is jStted on eitbpr qtVIo 

wagon for winding up the wffe on the hinderrost S- co^ 

of a yooden drum fixed upon the inside of the hind wheel of tbp 

wheel lies in prolongation of the spindle of the wir^drum anrfrn 

cffirtrspiSo^^ ^ 

wouncf 11 ^*^ forward the wire is 

rear frame. The pL aS a laSr 

support the drum barrow when it is calitd vlSr fV*? • 

SaxlSee of th?w^L°^ latter Test STron boj ot the 

carried, two I^rglSd^with^w^T-^^ wagon three boxes are 
them at the front. The lids ‘of thpTp^’ between 

when open, a temporary office eon outwards, and 

coyer and frame rsTppoft t TarJfef ^ 

box has a door in STdl to pemft S S'" 
without mounting upon the wa Jn. ^ ^ withdrawn 

near box, aS^b^glLed to^dbw aTT^^ 

inside to be read. Terminat oI Is carried 

one of them a wire is ISed IroulTf 

the summers, and under the bppn* ^ bottom of the box, along 

on the drum’ is ^ 

iron plate. Thus the X on aiTy nl !p 

nected with the terminal in the^box ^ f 

Wires are also caiTjed to the front cj/^rnU ^^ber terminal 

to the main pin, and from that to tbp if springs, 

springs. A wir^ is aCToldetd°,fT>“‘^ f pU ij-o^s of the front 

and is let into and carried down lu u P®^1 nave of each wheel, 

through the feffoes and t4^:S^ opposite spohes, 

«i-angementthewheelsSet"di"«^^^^^^^ 
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jif. 


Tlie wagon is fitted with a drag shoe, and has strapping for ■ 
carrying tools, small stores, and stick for raising the wire; a canyas ■ 
coyer is issued with it for covering the drums. The wheels are 3rd 
class B, Xos. 14G and 150, 4' 8"' and 3' 4" in diameter respectively. 

The drums upon which the wire is coiled consist each of two .Dminsfor. , 
circular frames, 2' O'' in diameter, of oak shod ’with iron, placed 11'' 
apart and connected by ribs ot deal, which latter are so fixed as to 
form a hollow cylinder 9" in diameter concentric with the oak 
frames The wire is wound round the cylinder and the ends or 
frames keep it in its place. An iron spindle is passed through the 
drum, upon which the latter is supported, either in the wire wagon 
or drum barrow. One end of the spindle is square to receive either 
the clutch of the -winding-up arrangement of a wagon, or a cranked 
handle for the same purpose. A terminal is fixed upon one end of 
the drum ; the v^eiglit of the latter is 1 qr. 3 lbs., and of the wire it 
carries 133 lbs. 

The poles are either of fir or bamboo. The fir poles are 15' 
long in two lengths, 13' and 8’. They are described in Appendix 
H, page 499. 

The bamboo poles are of two lengths 13' to 13' 6" and 6' respec- 
tively. 

The upper end of each is plugged wdth a piece of pine, and 
bound -with coi3per wire. The plug is drilled to take the insulator. 

The guys are of white line, each is 15f' long, wdtli a hook at 
one end and knot at the other, and is fitted with a beech runner. <3-uys, tele- 

The telegraph ladder is made of ash with oak rounds ; it is 17' 
long, in two lengths, which can be used separately or together, ^'elegrapli 
Weight 1 qr. 17 lbs. ladder. 

The crook stick for raising the telegraph wire is a slight ash 
stave, fitted with a double crook and roller between; its total length tor 

jg Jj/ n ^ raising -wire. 

These clips or bands are made of wrought-iron tliick, wdtli 
I" nut and bolt. Their form is shown in Fig 28. pok, 

intermediate. 

§ 3706 , 

Fig. 28. 




PicketSj guj. 


Staples, sup* 
porting, wire. 


Office wagon, 
Mark II. 

PL XXTIII. 
L. of C., 
§ 2903 . 


General 
service wagon. 
PI, XXTIII. 

ii. of a, 

§ 2902 . 

§ 3538 , 


Tliese pickets axe of iron, length V2I\ dimensions of head 2|''' 
X f ; weight 1 lb. 

The staple is of iron galvanized. It consists of a spike 6''''long, 
with a ramsliorn projection at one side of the head. 

Office Wagox. Maek II. 

The frame of this wagon is cranked, formed in the usual manner, 
and boarded over. The sides, end, and roof, which is arched, are 
fixtures ; and are covered inside and outside with canvas. A well 
is formed in the floor in front of the axletree to enable a man inside 
to stand upright: in the roof on the near side are two openings 
for lamps. 

The back of the wagon is closed by folding doors, and a sliding 
step is fixed underneath. 

The interior is fitted up either as a printing ofiice, or for litho- 
graphic or photographic purposes. In the latter case a second well 
is made in rear of the axletree, the lamps are put in the off side of 
the roof, and the interior is specially fitted. 

The body of the wagon is attached to the hind axle and to the 
fore carriage, as in the pontoon w^agon, except that the hind axle 
lies over instead of under the springs. 

The fore carriage is the same as that of the cable w'agon, but not 
fitted with a board over the hind extremities of the fiitchells. 

On the fore part of the body a large box is carried, serving as a 
seat. 

The wagon is fitted with a drag shoe, and has fittings to carry a 
spare hind wheel between the driving box and the body ; there are 
also fittings for carrying small stores. 

The wheels used are the same as for the pontoon wagon, 

Genebal Sebtice Wagox. 

The body of this wagon is similar to the R.A. ammunition and 
store wagon, Mark II, but has sides 2^ in height, and is fitted with 
springs. 

Floating raves are issued with it, bale hoops and canvas cover, 
and it is fitted to carry a w^ater cask underneath. 

It is used as an office wagon for field companies or field park, 
and then is fitted witlx three chests, numbered 1, 2, and 3, with lid 
opening at the side, secured by locks; tww of them are also secured 
by screws passing through the. stxaps of the hinges. They have a 
folding handle at each end. 

When used as an office wagon for a pontoon troop, it is fitted 
with four chests, numbered 1, 2, 3, and 4; 1 and 2 for stationery, 3 
for arms, and 4 fox hodks. Nos. 1 and 2 have hinged lids, the others 
open at the side. Nos, 1, 2, and 3, have grummet handles, secured 
by cleats. 

The cap^ity of the wagon is 68| cubic feet. 

The wheels used with the wagon are the same as for the pontoon 

wagon. 
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A spindle drum travelliBg for G.S. wagon E.E. has been ap- 
proved for the support of the cable dram, when packed in the 
wagon. It is of ash 14|^' long, by 1" square, fitted at each end 
with a steel femile, which is secured by a through rivet. 

Foege Wagok 

This wagon is the G.S. w^agon fitted to carry a forge; with t\?o Eorge wagon, 
additional rings for camp kettles, and additional cleats for the 
partition board. 

The forge first approved was the field forge, Maik I, but without 
side plates and coal boxes. This forge has since been superseded 
by the Mark II forge described for mountain service, page 177. 

A rotary blower (L. of C., § 3518) is fitted in some of these wagons 
instead of a forge. 

Am Lixe Wagon. 

See Appendix H. 

Timbee Wagon. 

This wagon consists of a fore and hind carriage, connected by a 
sliding perch. 

The hind carriage is formed of an axletree held in a wood bed, 
above which a bolster in three pieces is secured. Staiinchions or 
guides to receive the perch project towards the front. 

The fore carriage is formed of an axletree in wood bed, -with 
three bolsters over the latter, and tj;vo futchells, connected by a 
splinter bar in front and a sweep bar in rear. The two lower 
bolsters are fixed, and between them space is left for the front end 
of the perch. The upper bolster is made in two parts, hinged 
together, so that the upper portion may be raised when logs of great 
length are carried, so as to keep them clear of the wheel horses. 

This bolster is connected to the fore carriage by a main pin, 
which also secures the front end of the perch; locking plates sup- 
ported on wrought-iron In^ackets, are bolted to the futchells in front 
and rear for the bolster to rest bn ; it is connected with the perch 
by stays attached by a bolt through the latter. 

The perch can slide betw^een the guides of the hind carriage, and 
is held vertically between plates bolted above and below the guides 
to which it can be attached by two pins passing through the plates 
and through holes in the perch. The latter has a. series of holes in 
it, so that the distance between the axles can be varied by 18^' at a 
time from a maximum of 16^ 9'' to a minimum of 10^ so as to 
adapt the length of the wagon to the load. 

The bolsters are shod with iron on their upper, surfaces, and are 
fitted with iron standards to secure the load. 

The wheels are second class B, with wood naves, H'as.A30,.and 
131, 4f 8'^ and 3' 4/^ in diameter respectively. ; 


Air, line 
wagon. 


Timber 
wagon. 
L. of C., 
§ 3415 . 



§ 3673 . 

§ 504I-, 


Pontoon Equip3ient. 

The bridge superstructure for the pontoon boats, carried on the 
pontoon wagon, consists of the following parts : — 

Baulks, Tivood, Mark II 

„ „ shore end, Mark I. 

Baulks, wood, shore end, Mark II. 

„ „ cut. 

Beams, saddle. 

Chesses „ 

Lines, breast or buoy. 

Eibands. 

Saddles, baulk. 

„ „ cut. 

Sticks, rack, with lashing. 

Transoms, W’ood, shore, Mark II. 

„ „ „ Mark III, 

The saddle beam is hollow, rectangular in section, the top of 
beech, the sides and bottom of Baltic hr; 10^ in greatest length, 
8" deep, 4'^ wdcle. It rests longitudinally in the boat on the 
thwarts, and is secured at each end by two pins, which pass through 
holes in straps hinged to the end of the beam, and through holes 
in the tliwurt, and are keyed beneath. 

The saddle is a frame formed of two side rails of fir, 10^ long, 

deep, 2'' wide, connected by cleats of rock-elm. It rests over 
the saddle beam, and tlie cleats are arranged in pairs at equal 
distances to receive tlie ends of the baulks. There are five sets 
of curved cleats, w’^hich receive the ends of as many baulks, to 
form a bridge for general purposes; there are also four sets of 
cleats, shorter, and with square ends, which divide the distances 
between the others, and are used to receive four additional baulks, 
wdiicli are necessary for the passage of siege guns over the bridge. 
There are wood handles at each end. 

The baulks are of Kawrie pine, 15' 9" long, 3;^" broad, 6" deep. 
They extend from 'boat to boat, and their ends fit between the 
cleats on the saddle, and are halved vertically, so that two 
successive baulks lie in the same line. The halved ends are 
strengthened by iron plates at top and bottom, the bottom plates 
having claws, which prevent the baulk slipping off the saddle. 

The shore end baulks Mark I, are 3' 9" long, three inside and 
two outside to a set. They differ from the long baulks in being 
made with a taper. 

The shore end baulks, Mark II, are inside 3' 7", outside 3' 
in length, three inside and two outside to a set. These baulks 
supersede Mark I The upper surface of the baulk, on which the 
chesses rest is cut with a series of notches so as to set one edge 
of each of the chesses up i"' to give a foothold. 

A top piece supported on oak blocks is riveted over each of the 
outside bf.ulks, the intervals between the top piece and the 
notched upper surface of the baulk forming slots for the ends of 
urn chases. 
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The cut baulks are 9' 10" long, four to a set. § 5041. 

They are rounded at one end and tapered at the other; the 
rounded end is fitted on its under side with an iron plate, with 
one claw. Four holes are drilled through the baulk, two near 
each end. 

The chesses are planks of Kawrie pine, 10' long, 12" wide, 1^" 
thick. They lie side by side across the baulks, and form the 
roadway: they are made narrower at the ends, to allow of the 
rack lashing being passed between two adjacent chesses, and 
also to admit the buttons of the ribands. 

The ribands are of pine, of the same dimensions as the baulks, 
and lialyed at the ends in the same way. They lie orer the 
chesses on each side of the roadway, and have 14 wood buttons, 
which fit into the spaces between the ends of the chesses. 

The rack stick is a short, pointed stick, with a piece of 2" 
rope 8' long, spliced through a hole in one end. It is used to lash 
down the chesses. 

The shore transom consists of two pieces of plank at right 
angles, the vertical plank is cut to admit the shore ends of the 
baulks, and is strengthened by cleats. 

Shore transoms, Mark III, supersede Mark II, from which they § 5041. 
difler in having each pair of cleats arranged to take the ends of 
two baulks. 

The saddle baulk, cut, consists of a plank of Kawrie pine, 

10' 6" long, with the ends rounded off to form handles. It is fitted 
with four pairs of iron eyes to receive metal pins furnished at one 
end with a jointed attachment and at the other with an eye to 
receive a lanyard. 

The following miscellaneous stores also belong to the equip- 
ment: — ^ 

This is a tin scoop with tin handle. Balers, tin, 

This consists of two hollow cones of sheet iron base to base Buoj, for 
with a swivelling eye at each end. anchor. 

The stave of the boat hook is fitted with two curved hooks at Boat hoot, 
one end ; it is graduated in feet alternately wdiite and lead 2.1' 
colour. 

The stave is fitted with a single hook, %vith a point. Boat hook, 

The oar is of ash. It is 11' long. There is a slot cut in the 6 feet, 
centre of the blade. ’ Oar. 

The trestle (Fig. 29) is of the Birago pattern, modified, and TreetieB, 
consists of a transom and two legs. The transoms A and F are 
18' 6J" long, 11^" deep, and 8" wide. * It is made of two 2" deals 
separated by wood blocks placed at about 2' 3" central intervals ^ 
and fastened with iron bolts and rivets. It is fitted with cleats 
corresponding to those on the pontoon saddles. 

Tw^o pairs of legs are provided with each transom, one long 
16' 6^" and one short 9' 7" in length. Th^ have a scantling of 
84"x3i", and are graduated at 3" intervals. They are provided 
with shoes, C, 2' 6"xl' 2", made in two thicknesses £)f 2" each, 
and strapped with 2|" iron. They are secured, each by an iron 



pin passed throngii tlie foot of the leg. The legs pass through 
slots ill the ends of the transoms, and are secured, when in 
position, each by an iron clamping ^crew, E, diameter, which 
works in a strong block at the end of the transom. The point of 
the screw is received in a clamping block, D, which lies flat 
against the leg, and is recessed to offer a fair surface to the 
pressure of the screws. Two chains of f"' iron, with shackles, B, 
and two tackles, each consisting of one double and one single 
5" iron block, with two fathoms of 2'' tarred rope are provided 
with each trestle. 


Equipment Sub Bebthon’s Collapsible Boats. 

Sciddle . — ^Each saddle is a small two-legged trestle (Fig. 30), the 
of which are prolonged above the transoms, to form staunchions 



for a rope raO. TJie saddle is held in its place )>v sruvs of copper 
wire, two are 40" long, and are fitted with stirrups" and t^\'o >i3J" 


mD OR omposiTE pum 


■ 


Pltmk eomposiie . — The plank is made with top and bottom of 
Kamie pine, each 8^' x 18'^ x f fixed down on fir longitudinals, 


Fig. 31. 



each thick, and varying in depth from 3'^ at centre to at 
each end. The ends of the longitudinals are connected by 
V-shaped blocking pieces of English elm, and the longitudinals 
are also connected by pine distance pieces. * 

m 

LandiTig transom . — ^This consists of a short elm board with an 
iron loop at each end. It is fitted with two staples with hasps, 





Miner’s 

truck. 


Truck for 
submarine 
mining. 
Mark I. 

L. ofC., 

§ 3521 . 


Entrencliing 
barrow. 
Mark II. 
L.of C., 

§ 3295 . 


Obest pack- 
saddle, 
Mark I. 

Xi. of 0., 

§am 


Tool racskff. 


and two pins attaclied by short cords. Pickets 5^ long, 8^' 
diameter, are driven throngii the loops to retain the transom in its 
place. 

Anchor , — Is of iron galvanized. Weight 14 lbs. 

C(jMc,—h> of white Italian hemp, 20 fathoms in length. 


Mixee’s Teuck. 

This is a small wooden truck, about deep by 22'^ long, and 
12" wide. 

Teuck, Eailway, foe Submaeine Mimm Pueposes. Maek I. 

This truck consists of an oak frame with flat top ; narrow 
wrought iron plates are fixed on the top to protect the boards from 
wear: The truck runs on four cast-iron wheels, the axles of wdiich 
are steel, and are held in cast-iron brackets. 

The guage of the railway, for which the truck is suitable, 
is 18". 

The truck is fitted with two pairs of brakes, each pair acting 
on the wheels at one end of the truck, the two brakes of the pair 
being connected by a cross shaft ; each pair is worked by a long 
lever along the side, the levers being on opposite sides of the truck. 
Weight, 6 cwts. 3 qrs. 14 lbs. Tonnage, 1‘555 tons. 


Entrenching Baerow. Mark II 

This is a wooden barrow with iron wheel, the legs being made 
to fold along the side. It differs from Mark I in having a centre 
stay to each leg and but one side stay, wood bearings for the 
wheels, and one long bolt securing the legs, which has a nut on 
each end to facilitate the folding up of the legs for transport. 
Weight, 2 qrs. 9 lbs. Tonnage, *291 ton. 


Chest, Packsaddle. Mark I 

The chest is made of Clarkson’s material. 

It is fitted externally with links for attachment to the saddle, 
and a wrought iron buckle for the web girth, and internally with 
pockets, &c., for carrying tools. Weight 21| lbs. 

The girthris of 3|" web, with leather ends. Length, 7'- Weight, 
1 lb. 5 ozs. 

^ Tool Backs. 

mcks are similar to those for mountain service ; each is 
3 1 long by 2' 4" wide. Weight of pair, 26 lbs. 13 ozs. 



l^ACKSxlI 

2 Wo leatlier wallet' 
are off and near. The * 

4 I. T t ^ 

w liolcl telegraph wire. 


eciuipnieni They p. ,,, 

SS 

lectlic rtlaelune. eqrdpment, 
icli contains a reel ^ 
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AliMUNITIOS CAERIAGES. 


included 
carts, Mark I a 

and Its tonnage 2-468 tons. 


«ader tliis head ai 
ttd II, and the small 

ammunition cart 


§ 2027. 

Small arm 
ammunition 
carfc^ ICark I. 


The frame of the cart 
tee mon, bolted in rear to 
a sphnter bar of plate 
over and fitted with 

"®,^™ged to tile 


is formed by two sides, and. d sun 
a cross pzece of tee iron and in -r 

frei rrit 

The fail 
tne latter not extending 
a platform board in iron 
and eyes. An arched c 

K 



summers of the frame are housed in and bolted 
wliicii IS of ash, and in which the axletree i4 
al manner. 

ler part of the cart a locker is formed, 
n packed for infantry contains 16 boxes of 
hbs^’ holding 600 rounds ; weight of 

So 9 ^ Adams’ 

■flmg 2,136 rounds; weight of load, 10 cwts. 

d hussai's, the cart takes 16 boxes Snider car- 
ind 0 small boxes for Adams’ revolver each 
we^ht of load, 10 cwts. 2 qrs. 10 lbs. 
m toed for double draught in the same manner 

are second class B, No. 122, 5’ diameter, and 

from Mark I in having the centre partition 

Kg. 32a. 


»i3ia<ii ana 

aramanition 

cart, Mark II, 
§4976. 
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If required, 5 small boxes of Enfield pistol ammunition can be 
placed in eaeli small compartment, 18 in the lai’ge one, and Hi in 
the locker beneath the body, giving a total of 13,920 rounds. 

The small compartments will each hold 10 small boxes for 
Adams’ pistol ammunition, the large one 20 , and the locker 10 , 
giving a total of 21,600 rounds. 

Pistol ammunition is also packed in large boxes, 16 of which 
can be placed in the cart. In this case the total ISTo. of rounds 
canied would be 34,176 of Adams’ cartridges, or 20,160 Enfield. 

Small Arm Ammunition Wagon. 

This wagon is intended for seiudce with the Cavalry Eeserves. Small ann 
It is constrncted to carry 10,080 rounds of M.H. carbine cart- 
ridges in 10 boxes, and' a proportion of entrencliing tools and § 40 ^ 1 , 





The Limber. 

Tlie framework of the limber consists of a limber hook, three 
steel futchells, and axletree, interchangeable with that of the 
wagon body, a hollow steel splinter bar, and two steel stays. The 
axletree passes through the fiitchells and is connected to the 
splinter bar by the stays. The frame is fitted with a platform and 
footboard, and with eight steel cup springs, upon which the limber 
box rests. The hox is secured in front by loops and staples 7j,and 
in rear by screws and nuts 1 . 

The limber is fitted with a pair of shafts and a swingletree 
for single draught, and with a sliding outrigger, a draught chain, 
which is attached to the drag washer, and an additional swingle- 
tree for double draught. The outrigger slides in the splinter bar, 
and is secured, when not in use, by a pin. 

The box is of wood fitted with guard irons, and furnished with 
moveable partitions and copper linings. 

A locker i is fitted underneath. 


CHAPTER JII.—TRAN SPORT CARRIAOBS. 


The following table gives the wagons and carts for transport 
service:— 


Hature. 


Capacity. 

Load. 

Weiffht. 

Tonnage. 


Length. 

■Width. 

Depth. 





Wagons— 

General sexTice lock, 
under Mark IV . . 

ft. in. 

ft. in. 

ft. ill. 

cwts.f 

cwts. 

qrs.Ibs. 

tons. 

D 8 

3 8 

1 8 

30 

18 

3 

26 

4-169 

Transport . . 

10 lOf 

3 

3 2 

■ — 

14 

3 

0 

4-678 

Forgo 

9 8 

3 8 

1 8 

m 

23 

3 

8 

4-516 

Bread and meat, 
cranked body 

10 4 

3 11 

2 9i 

40 

29 

3 

27 

8*604 

Bread and meat, con- 
Terted from heavy 
spring 

10 1 

■ - ■ ■■ 

4 3 

2 0 

40 

28 

3 

6 

8-286 

Bakery 

10 4 

3 11 1 

2 91 

40 

27 

0 

0 

8*604 

Carts — 

Forage^ . . , , 




' 20^ 

8 

0 

14 

2*712 

Forge,* complete , . 

— 


— 

15i 

13 

0 

15 

3-187 

Maltese, Mark I . , 



— 

15i 

5 

0 

IS 

1 -725 

Maltese, Mark II . . 

— 

— 



151 

5 

2 

9 

1-750 

Maltese, Mark III . . 

■: 




16 

6 

0 

13 

1-6 

Maltese, Mark III, 
special . ,, 


_ 


16k 

6 

2 

2 

1 6 

Maltese, Mark IT" . , 


— 

.. — ' 


6 

2 

0 

2*307 

Tip, G-.S, . . 

5 6| 


1 9 

15 

9 

1 

9 

2*144 

Water, Mark I .. 

c 

. — 


17 

7 

0 

7 

5*325 

Water, Mark II 

— 

— . 


17i 

7 

1 

25 

5^325 

Water, Mark m 


. — 

■ ■ 

17i 

7 

1 

12 

4*746 

Water, Mark IT ,, 


. — 

— 

161 

7 

0 

14 

4-026 


* With grease box. 






m' ' 

Besides the above, some .wagons of 'obsolete patterns may still 
be met with in the service, sneh as the 'Flanders, eqnirotal, .heavy 
spring, and G.S, wagon, Mark III.. 

Wagox, Geneilil Sebyice, Lock Ukdee., Mabk IY. 

This wagon is generally similar in design to the IIA. ammu- 
nition and store wagon, Slark II, but is lighter in construction. 
It is fitted with floating raves, a raised driving seat with guard 
irons, and a wide footboard. . It has been approved, §4623, to re- 
move the fittings for country harness approved in §3682. This 
does not include the clip loops on the points of the shafts.^ , 

The wheels' used are either Kos. 147 and 151 with- iron naves, 
or 163, 164, -with ivood naves. ■ They are- B pattern, third class, 
fore wheel 3' 4-% hind 4' B'' in diameter. . . 

FoBGE WAC40K. , 

This is the G.S. wagon, fitted to carry the field forge' Mark II 
and artificers* tools. ' The bottom of the wagon ■ is covered with 
sheet iron to a distance of 2' IJ" from the tail board, and friction 
plates are provided for tlie forge to slide on. The partition is 
placed further to tlie rear, the near end of the splinter bar is fitted 
with blocks to receive a portaljle vice, and a nail an^^ll is added to 
the near end of the hind earbed. 

Transpobt WaG02n. 

For description of this wmgon, see Appendix H. 

General Seevice Wagon, Spring, Heavy. Mark I. 

The frame of the bottom of this \vagon is formed of tee iron ; 
the parts, namely, two sides, two summers, and two end pieces, are 
riveted together, the extremities of the summers being set down 
under the end pieces, so that the upper surflxces of the whole are 
flush. The bottom boards are of yellow deal, and riveted across 
the frame, the remainder of the boarding ivS also of the same. The 
standards of the sides are of iron and hinged to the bottom, and 
the head and tail boards are removeable. 

The springs are semi-elliptical, the hind springs are attached 
to scroll irons on the frame, and "connected with the hind axle by 
axle staples and clip plates, a small block of xvood being placed 
between each spring and the butterfly fl.ajps of the axle. A check 
sjming is attached to a bar between the summers over the hind 
axle, in the same manner as the side springs to the axle. Under 
the front of the frame, the upper wheel plate is secured by stays 
of plate iron. ^ 

The frame of the fore carriage is a solid forging, with four 
arms, placed diagonally with the body; the endi^ of the hind arms 
form points of attachment for the side springs, wdiile the ends of 

— * ^ .. — ^ ' '■ . ■' ■' " ■ -lie..—'.. ~ „ . 

^ The fore carriage of this wagon is to be altered to allow a Yerfcieal moyement 
of the pole. The shafts are dispensed with, and a new splinter bar is fitted, proyided 
with loops to take two swingletrees for attachment of traces, 


Plate XXIX. 
li. of C., 

§ - 2S05. . 
§4741. .. 


a.S. bea 
spring wa 
Mark I. 


% 
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the fore arms are bent round and have the splinter bar bolted to 
them; these arms have scroll irons iorged upon them for the 
attachment of the fore ends of the side springs. In the centre 
where the anus meet there is a hole to receive the main pin, which 
connects the fore and hind carriage. The under wheel plate is 
bolted to four lugs forged upon the arms. The splinter bar is of 
plate iron, trough shaped, and is fitted with frame shafts for single 
or doiihle draught, and with links for trace hooks, the wagon is 
also fitted for pole draught. The side and check springs are attached 
to the fore carriage, and the former connected to the axle, as in the 
hind carriage. . . 

A locker is formed in the fore part of thewagon body, and a smaller 
one under the hinder part of the body between the summers. 

The wagon has floating leaves, bale hoops, canvas cover, and 
drag shoe; it is fitted for carrying a spare fore wheel, entrenching 
tools, and small stores. 

Many of these wagons have been converted into bread and 
meat wagons. 

The wheels are Nos. 123 and 124 B pattern, second class, fore 
wheels 3^ 6'^, and hind 5^ in diameter. 


Bread and Meat Wagon (Cbanked Body). Mark L 

The hind carriage or body of this wagon is cranked in form, 
the frame is of angle and tee iron, secured at the corners by angle 
plates. The standards of the sides are of iron, and are bolted to 
the bottom, the side boards being riveted to them. Along the top 
of each side a narrow rave is riveted, upon which the top of the 
wagon rests, and to which itfis bolted ; these raves are strengthened 
by iron stays to the side, the upper ends of which are formed 
into hooks. The toj) of the wagon consists of an arched canvas- 
covered roof of deal, to which are hinged two side pieces, having 
in them lattice ventilators, these pieces, as already mentioned, 
rest upon and are bolted to the raves. The rear of the wagon is 
closed by two boards, one turning down in usual manner of a 
tail board, the other hinged to the roof and turning upwards. 
The upper part of the front of the wagon is closed by a similar 
hoard, the lower part being fixed, and a locker, fitted as driving 
seat, formed in front. 

The interior of the body is lined with zinc, and fitted with 
movable wooden trays. 

The connection of the springs and of the hind axle is the 
same as in the straight-bodied wagon, except that the axle lies 
above instead^ <jf heneatli the side springs. ' Under the fore part 
of the body bolsters and a wheel plate are fixed for its bearings 
upon the fore carrisrge. 

The Jbre carriage is formed of four futchells of tee iron, 
riveted in rear to a cross bar of the same, and in front to a trough- 
shaped splinter bar. The futchells are housed in and bolted to 
oak holsters, one above and one below them,, to the latter the 


check spring is attached, and to the former as well as to wheel 
bolsters, the wheel plate is fixed. Upon the outer fntchells 
there are scroll irons for the attachment of the side springs. 

The similiter bar is fitted for draught . as in the straight-bodied 
wagon. 

The wagon is fitted with a drag shoe and chain, and strapping 
for carrying stores, &c. 

The wheels are the same as for the heavy >spTing wagon. 

BxiKEEY WAGOX. MAPJC I 

The wagon is similar in the construction of the body to that 
just described, but the roof instead of being hinged to its side Malk^i. 
pieces is fixed on sliding standards, so that it can be raised 
when required, canvas flaps being attached to cover the opening 
made, wdien it is so raised. Instead of lattice ventilators, in 
each side piece there are two glass windows protected by wire. 

The interior of the body is not lined with zinc, nor fitted with 
movable trays. 

The fore carriage, &c., is the same as in the heavy spring 
wagon. 


Fig. 34. 



Tip Caet, G.S. 

-n . ■ 

TMs is a wooden cart, the frame of the body formed of two Tipcavt, G.s. 
sides, two summers, and front and rear earbed, lioarded over § 
and fitted with movable sides, head and tail l)oards. The under 
carriage consists of four fiitchells, splinter bar, and axletree bed 
with axle. The body is attached to the outer fiitchells of the under 
carriage by a bolt and to the splinter bar by anotli^r, the latter 
having a handle at one end for tipping. The shafts "can be arranged 
for single or double draught. 

A small locker is formed between the summers in rear. 

A canvas cover wdth lashing rope is issued with* the cart. 

The wheels are Ko, 147 with metal nave or Ko. 163 with wood 
nave, 3rd class B, 4' 8'" diameter. ; 





Maxtese Caet. Maek IV. 

Is siimlax to tie preceding, but is fitted ■with side raves, tie 
axletree bed is lowered from 9" to 6 ", and moved 3" forward. 


Maltese cart. 
Mark HI. 


Maltese Cart. Maek III 

Tliis cart differs from Mark II iir having the shafts removable 
instead of being in one piece with the sides. The latter are parallel, 
and the shafts fit into sockets on their inner sides, and are 
retained by a pin. 

The wheels are either No. 144 with iron nave, or No. 162 with 
wood nave, B pattern, third class, 5' in diameter. 

Maltese Oabt. Mark III. Special. 

This cart has a series of longitudinal slats, bolted under the 
cross bars. 

Rig. 35. 


Maltese cart, 
Mark II. 

L. ofO„ 

§ X567. 


Maltese Cart. Mark II. 


The Maltese cart consists of two side pieces, which form the 
shafts, bolted across an axletree bed, and connected also by a hind 
earbed, splinter bar, and six slats. The axletree bed is of elm, and 
the remaining parts of the frame of ash. Chains with a ring at 
the end of each are led from the axletree bed to the splinter bar for 
the trace hooks of the shaft horse. Upon the near side a small 
outrigger is fixed to the splinter bar to take a swingletree for double 
draught, and upon the points of the shafts there are eye plates to 
receive the trace hooks of a leading horse or drag ropes. The cart 
is also fitted with staples underneath the shafts to take slats for man 
draught. Props are attached to the hind part of the cart as well 
as to the shafts. 

A canvas cover and lashing rope are issued with the cart, and a 
web girth attached to the shafts. 

The wheels are No. 43, A pattern, 3rd class, & in diameter. 

. Mark I Maltese cart was mounted upon 4' 2'^ wheels, and the 
cross bars in it were not all of the same length. 


f 

Swiiigletree chains are fitted to the axletree for shaft mules -when 
mule draught is used. The shafts of this cart are 1' longer than 
I those of Mark III. 

Foege Caet, Mark I. 

1:;^' ■ " - ", ■■ ■ ■ . 

This is a Maltese cart Mark I fitted to carry a bellows forge. 

A side piece is fitted on each side of the cart over the cross bar, 
outside of the sides ; a board to carry the anvil block is fitted in 
; front, and there is a drawer secured in bands underneath the board 

f and splinter bar. 

I The shafts are removeable. 

: The cart is fitted with bale hoops and canvas cover. 

The forge is similar to the Field Forge Mark II, but the frame 
is of wood. It is secured in a similar manner to the latter. 



Foege Caet. Mark II. 

This is a Maltese cart Mark II fitted in a similar manner to 
the above. 

Water Cart. Mark I. 

This is a Maltese cart fitted mth three bolsters to support a § 3782. 
water barrel containing 108 gallons. The shafts are formed, as in 
the Maltese carts Marks I and II, by the prolongation of the 
sides. 

The barrel is fitted with a removeable gun metal tap screwing 
into a socket; a metal plug fitting this socket is supplied for use, 
when the tap is removed. A small block is fixed on each side of 
the barrel to prevent its turning. The barrel is secured on the cart 
by two wrought-iron bands secured to the front and rear bolsters 
respectively. One end of each band is screwed and passes through 
the bolster, being seemed by a thumb imt beneath. The other 
end is formed with a hook, which hooks into an eyebolt on the 
bolster. 

The wheels are No. 14.3, A pattern, third class, r/ in diameter. 


Water CIuit. Mark II. 

This cart is similar to Mark'I, but tlie axletree arms are of the 
B pattern, and the wheels used are No. 144 or 162, E pattern, third 
class, 5' in diameter. 


Water Cart. ItLvRK III. 

This cart is similar to Mark II but the shafts are femoveable. 
The wheels are No. 145 B, third class, 4' 8" diameter. 


Water Cart. Mark IV. 

This cart consists of two sides of ash, connected by a curved § 4650. 
axletree, two curved iron stays, a splinter bar and two slats. B.0.l>.'p]ioto- 

Mh&f Ma* 


\ 




TRACK. 


Each side IS ^supported on a block of oak which rests on 
section. The wheels are the same as those for Mark III cart. 


the sides by boltsTnd ^rews^ooe section, they are secm-ed to 
and the otL at tS Sr^nTofrt ^ 
block of elm, fixed to it by screws ^ 

secure the barrel in nosih*An ni™ f ^ ^timh the barrel rests. To 
the inside, elm wedgi fit S’slofa if T sides on 

against the barrel The front wed wo ^ cleats, and can be jammed 

ftont d.at and the tear eWtolfeeT ‘nf'f '7 

across the sides, and the rearslnf L,!? Vt belted 

the former. front cleats in rear of 

m Its front end to take\he h Jfc 

near side with the end S thrl^L swmgletme connects the 
through two wrought-iron bands on th^ j. shafts pass 
over the front slat ; the nib irons sphnter bar and rest 

formed in wrought-iron brackets bolfpd^™ sockets 

s on oracKets bolted on the sides. They are 


Fig. 36. 



secured each by a bolt, which is passed through the shaft from 
the inside and through a bracket on the side, to which it is 
secured by a nut. 

A draught chain is fixed to each of tlie bolts passing tbrougii 
the blocks "on the axletree shoulders, the front end of the chains 
are led tlirougli rings underneath the front of the- sides. 

The cart ls fitted for mule draught similarly to the Maltese 
cart Mark lY. ■ . ^ 

Two rings are fitted on each side for the rope lashing securing 
the barrel. 

Tlie baiTel is similar to that for the earlier patterns, Init the 
bung hole is enlarged and a plate fitted w-ith rings for the 
lashing rope is attached round it. A block is attached to the 
rear of the barrel to receive the metal screw-tap when with- 
drawn, The rope lashing for securing the barrel consists of 
tarred rope 20' long on each side. 

The shafts are fitted to take two slats for man draught, 
which when not in use are carried strapped along the outside 
of tlie off side. The grease tin is carried on the outside of the 
near side, 

A tin funnel is issued with each cart 


Fouage Caet. Maek I. 

Tins is a small light cart with framework of ash and axletree Fomge 
bed of elm. It is fitted with folding sides, removeable head and I 
tail hoards, and fixed shafts. ^ 

It is also fitted for mule draught. The fittings consist of a 
chain fixed to each end of the axletree bed and united by a 
loop in the centre, to which a No. 3 swingletree is hooked. The 
loop passes through a triangular link suspended from the centre 
of the splinter bar. xV sliding outrigger is let into the near side for 
double draught, and with eacli cart is issued a chain with liook and 
ring, which can he passed through the loop at the end of the out- 
rigger and hooked on the drag ^Yasher. ISTo. 3 swdngletree is then 
attached to the ring. 

The cart is furnished wdtli front, hind and side ladders, hale 
hoops and a rear prop; also’" fittings for a grease tin, a reaping 
hook, and a leather bucket. A small locker is fixed underneath 
for carrying a liixch-pin, -washer, inventory board, lashing rope and 

.spun yarn,' . , 

The wheels used with the cart are 3rd class B, 5' diameter and 
3" width of tire, either No» 144 with iron naves, or No. 162 with 
wood naves. 






Ambulance 
wagon. 
Hark IIL 
h, of C., 

§ 3161 . 


LLAJSrCE WAGOX. MaEK II J. 


a front seat, andThS on tlriiSd three on 

of a fore and hind carriage ; the body of titP consists 

oak frame boarded with yellow dpql i formed by an 

lead ami site, tie fr,S”h“’ar„, tT if 1“'' *1^ 

pure j the sides haye also each a ton rnii ° c boarding of 

earbed is attached a folding tai boaS of m\b^ 
board of elm is hung by Pointed sta?s to which a foot 

down it IS kept in position bv qt!tc ^ ^i tailboard is 

can then be lised a^snch by min sSim footboard 

bottom of the wagon. The bodv is P®^’t of the 


CHAPTER IF,- 


-AMBULAN-OB oareiages 


Tlie foRowing are the carnages for Army Hospital 


service 


Jv^ature. 


Wagon, ambulance, Hark III . . 

'=o»rerted,‘ light supply ‘ 
agon, field hospital store , . Pi -f * 
\V agon, pbarmacj , , * * * * 

Wagon, surgeiy., , 

Cart ambulance . . , , * * ’ * 


■'height. Tonnage. 


ewts. qrs. lbs. 
1 ? 3 6 

18 3 3 

20 3 11 

18 3 0 

17 1 0 

9 1 20 


The framework of the fore carriage is of oak, the spKnter bar 
and fntchells are strengthened by plates of iron. It is supported 
upon three springs, one attached to the centre of the cross bar ; the 
front extremities of the other two, which are side sj)ringvS, to the 
outer futchelis, and their hind extremities to the first-mentioned 
sjjring, which lies at right angles to them. 

The splinter bar is fitted with frame shafts for double or single 
draught, and with links to take the trace hooks ; the fore carriage 
is also fitted for pole draught. The lincli-pins of the fore axle are 
formed each with a plate upon the head to serve as a step, another 
plate as step being placed on each end of the splinter bar and on 
each end of the front earbed of the body. 

A movable seat of pine, with back of pine, back rail of mahogany, 
and side rails of iron, is secured across the top rails of the wagon 
sides in front, the footboard for which is attached by hinged joints 
to the head board. 

A sliding partition, also of pine, with rail of mahogany, is fitted 
across the interior of the body towards the rear to serve as a back 
board for the hind seat. 

A locker C, is formed on each side of the wagon to the front, 
tlie one on the off side with partitions for wine, that on the near 
side for tools and stores. Under the hind part of the wagon there 
are jointed iron bands in which a corn locker A, and water tank B, 
(for 9*6 gallons) are carried, the former accessible by Uvo lids in 
the bottom of the wagon, the latter fitted with a leather tube and 
funnel. 

The roof of the wmgoii consists of an angular frame of ash 
hinged together along the centre, and supported on rod standards 
of tubular galvanized iron, which fit into sockets on the sides of the 
wagon. Galvanized iron hoops are .jointed to the front and rear 
standards for hoods, and the front standards are strengthened by 
jointed stays. The cover, curtains, and hoods are of canvas water- 
proofed. 

A. double screw brake G, worked by a cranked lever handle 
F, is fitted to act upon the hind wheels; a drag shoe is also 
carried. 

The seats lia\'e cushions and leather aprons, E, and the front 
seat a driving box ; the wagon is fitted with lanterns. 

A ladder D, of ash, is carried upon the fore carriage, and when 
required to give access to the fore carriage it is attached to the 
front of the wagon by hooks. 

Thera is a long partition board dowii the centre of the body, on 
each side of which a stretcher can be placed. To jfiace a stretcher 
in the wagon, the backboard and cushion of the hind seat are 
removed, and the stretcher pushed into the wagon, mxnning on the 
rollers in its feet; wdien home, the backboardrand ciisliion are 
replaced, ^ 

Straps are fixed to the front and hind standards to carry 
stretchers, two being carried rolled up on each side. -• Straps are 
also attached to the centre of the roof to carry the pillow’s of the 
stretchers ; also straps with buckles and three loops to the bottom 
of the wagon under each stretcher for securing rifles. 


Stretchers. 
L. of 0., 
§3157. 


, t]ie 'wagon are, fore, third class R Mr. 
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Ambulance Wagon coxvebted fbom Light Seeing Wagon. 

Tlie liglit iron siiring wagons, which were similar to the heavy Ambalance 
iron spring W'agons, but weaker, and with third class wheels and 
axles, have been converted to ambulances of Mark III pattern in ^ ‘ 
arrangement and fittings. 

Phaemacy Wagon. Maek I. 

This is a light covered-in spring wagon, constructed to cany Pharmacy 
surgical instruments and aj^pliances, medicines, and means of com- 
pounding, together with a small suj)ply of medical comforts. 0 * 

The frame of the body is similar to that of the ambulance §3331. '' 
wagon Mark III ; the fore carriage, wheels and fittings for draught, § 
are identical with those of the same wagon, with the exception 
that tlie pole is stronger, and its fittings allow of vertical play. 

The springs are similar to those of the ambulance wagon, but 
stronger, there being two additional leaves in each of the side 
springs, and one additional leaf in each of the cross springs. 

The body forms a rectangular box, with an arched roof, and a 
locker in front, which serves as a driving seat. 

The rectangular portion of the body is divided into five com- 
partments, two opening to each side and one to the rear. 

This rear compartment is a large one, and is closed by the tail" 
board, which is made folding, so that wlien let down and supported 
by chains, it can be opcmed out to sufficient size to form a table for 
a dispenser to work at. Tliis compartment is sub-divided and 
fitted with lockers rmining on rollers, which can be drawn out upon 
the tail board. The other compartments are smaller, and the front 
ones are fitted wfith drawers. 

Tliere are also two compartments in the arched roof. 

A canvas hood is supplied with the wagon to protect persons 
employed at the tail board, and may lie fitted wlieu required, being 
supported on irons so arranged that w^hen not in use they fold 
back on the roof. When not required, the hood is folded up and 
secured by straps. The wheels are the same as for the ambulance 
■;wsgon.'. . 

n ■ 

Field Hoshtal Stoke Wagon. 

The G.S. wagon Mark IV is used to convey stores for field Field hospital 
hospitals. When so appropriated, it is divided into three com- store wagoa. 
partments by cross partitions, and the sides and tail board are 
increased in height by removeable floating boards. , B.c.D* photo- 

A large locker is also attached imder tiie regr of the wagon. Htho,, 102. 

Weight of additional fittings . • 2 cwt 0 qr. 6 | lbs. 

„ tonnage of „ 0 * 9751011 . 

„ wmgoii when fitted. . 20 cwfi. Iqr. 6 |lbs. 

In the middle coinpartment is carried a box to contain 
.clothing ; in the rear compartment four other boxes to contain 





medical comforts, &c.; in the front compartment and over the other* 
bedding is carried, kept in position by the floating boards. 

SuEGEEY Wagon. Mask I. 

ivimk I but lighter and weaker m the frame, its width and the 
height of the sides being at the same time increased to give Greater 
capacity ; tlie bale hoops are also higher. ^ 

It IS mounted on semi-elliptical springs ; the fore sprinc^s have 
1(3 1 eaves, and are attached to the fore carriage as°in the 
e^gmeer wagons ; fte hind springs have nine leav°e% .S S- 
atta^ed to donble strap irons, bolted to the sides and sniimers. 
ihe wheels are the same as for the ambulance wao'on. 

''^agon IS fitted with a pole similar to that °of the phar- 
macy wagon with fittings to allow of vertical play. , ^ 

Ambglance Caet (Expeeimental). 
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;1 


the outer roller of the off stretcher rests oii an iron bar, hinged to 
tlie i>lT A he wliich is bent to form a stop. Stops for the iiiiier 
rollers are littetl on the front footboard.- The- ends of the iniier 
pole of eacli l^iller passes through a staple on a block on the front 
cinss-har. The front foot and leg boards are folded togeilier and 
snpjHiriei.l in a horizontal position bj spring bolts, in a similar 
luuiinm"* t?j the Iiiiid leg board. 

'When lire cart is arranged to cany four men sitting, both front 
and hind foot lioards are let down, the centre x^^^rtitioii is rerncved, 
and the hourtls hinged to the centre cross boards are raised aiicl 
foriii back rests. Ciisliions to form seats are fitted in the boarded 
spaces Ijet'^veeii the cross bars. The boards foriiimg the back rest 
are supported by battens on tiie side boards, and are secured by 
tloee screws, which pass through the sides from the outside, and 
into screwed staples on the back rests. The front leg board is 
supported ly steel stays, suspended from beiieatli the cart sides in 
front of the axletree, which are keyed on nib irons at the back of 
tbe board. The front foot board- is supported by steel stays 
suBpendeii from the front cross bar, which pass through tlie board 
anti lire nutted beiieatli by nuts with flaps which are attached to 
the board Ijy chains. The hind leg and foot boards are similarly 
supported by steel stays, those supporting the foot-board being 
keyed to nib irons at the sides* 

To fecilitate access to the front seat, the off side of the cart is 
cut away betw'een the front cross bars and the shaft bars, the two 
parts being connected by a bent bar of angle steel, fitted with a 
step. The hinged stop band for the stretcher roller is secured to 
the bar, where it joins the end of the side by a French key. 

The cart is arranged for double draugiit. A draught spring is 
fitted to tlie splinter bar, liaving a staple at each eiicl, which "fits 
over the bar, and has an eye on the "end to receive the hook of a 
swingletree. 

The shafts pass through bands on the splinter bar, and their 
ends fit in sockets formed in staples on the shaft bar, where they 
are secured by a inn. 

A small water tank and a box containing medical comforts are 
fitted at the rear of the cart Tmcleriieath. 

Littees."' Maek III. 

Litters are “near'' and “ off, and are formed each of a light 
iron frame with canvas bottom, and over the head a folding hood. 
Each litter is attached to the saddle by hanging bars, wdiich are held 
apart by a cross stay. The hanging bars hook to the saddle and 
are secured by thumbscre\vs and a girth; wdiile the litters are 
steadied by a strap passed round them and thejjody of the mule. 
A pillow* is secured upon the head of each litter, and an apron over 
the body. The aprons are “neir '' and “ off;*' Mark II ; weight of 
a pair, 4| lbs. 

^ Litters can be Uiied on either side oc the paek saddle in the event of either 
” or ‘‘ off ” litters onlv being available. 

(M.O.) , L 


Litters. 
Mark III, 
L. o£ 0., 

§ 2520. 


§ 52S2. 


Jj. of C., 
§ 2640 . 


Oaeolet«. 
Mark II. 
L. of C., 
§ 3053 . 

§ 5230 , 


Operating 
table, field 
hospital. 
Mark I. 

L. of C., 

§ 3128 . 


Operating 
table, bearer 
column. 
Mark II. 

L. of C., 
§ 3129 . 


Table, opera- 
tlng/folding. 
Mark I 

§ sm * ' 


'Miniicaloom' 

■ tJrli boxaa 
Mims, 


Wlieiinot recjau'ed for use, the litters can each be folded in three, 
turned up against the male’s side and retained by a strap. 

Weight of a pair of litters cou.j>lote, 3 q^rs. 22 lbs. 

C-ACOLETr. Maek II. 

A cacolet consists of a light iron-framed vseat attached to the 
saddle by hanging bars to which it is riveted. It is fitted witli a 
guard iron on the outer side, and straps in front and rear to secure 
a sick or %voimded man, also, with a foot rest slung by straps and 
with a cushion. When not required for use, it can be folded 
against the mule’s side. 

Gacolets are inierchangeable, a pair weigh 36 lbs. 

Table, Opeeatiag, Field Hospital Eqeipwext. ILuik I. 

This table consists of a top supported on four angle-iron folding- 
legs with stays, a back rest, and two leg rests. The top is fitted 
with slides for the back rest, and cleats imderneath to serve as slides 
for the leg rests. The back rest is secured in any desired position 
by a pin. The rest itself is hinged to a frame vdiich moves in the 
slides on the table top ; it is supported hy a stay, the lower ends of 
which engage in racks on the frame; it can thus be fixed at any 
angle desired. When the table is packed the stays of tlie legs are 
removed and secured to the sides of tlie table Igy straps ; the legs 
are folded under the table, the back rest folded down, and the leg 
rests pushed in. 

Weight, 2 qrs. 21 lbs. Tonnage, *089 ton. 

Table, OPERATixo, Beaueu Column. 

This table is of wood throughout, and consists of a top and stand. 
The top lias four short metal studs on the under side to fit into cor- 
responding sockets in the stand. The stand is framed, and the ends 
are hinged to fold for packing. 

Weight, 1 qr, 24 lb.s. Tonnage, *117 ton. 

Table, Opeilvtikg, FdLDiNa Mark I. 

The table consists of a plain wood toj> in two pieces joined 
together by two iron strap-hinges. It is fitted at one end .with 
tw^o small iron hooks, and at the other two small studs are fixed. 

These hooks and studs are for fastening the table when folded 
up. 

Boxes, MedIoal Comfort, and Canteens for Bearer 
. Companies. 

There me five boxes issued for bearer companies (see Appendix 
Ho. 4, Medical Regulations, 1878). Two of these are known as 
boxes, medical comfort, dhdsional, Mark II, and are numbered 1 



: 'iSl 

and tund F^ch bofisTw covered with canvas, 

w-ith a cleat and ?ope 4ummc 

strengthened hv two Immtudii^flr^L ^ is 

metal rollers. ' '“o^^^chnal cleats, and is fitted with four gun- 

1 has internal fittings for 24 bottles tv- o 4 . ■ . 

boxes tor tea, sugar, arrowroot” &c. ^ contains tin 

A, B, and^cr canteens, hospital, and are lettered 

e.vcepVthaTk^''S?fiTte?S«?f^°° medical comfort boxes, 
end, instead of a rope handle at each 

follows:- ° ^ fcm boxes, &c.) and tonnage are as 





PAET II.-GARRISON CARRIAGES 


CHAPTER L— WOOD OUF CARRIAGES 


iTarnson gun carriages are of three 
common standing, rear chock, and sliding, 
the carriages for the different natures of o’^nj 
sions. ^ ‘ 

Sliding carriages are either casemate or d\ 
eacli other only in the height of the brackets. 

The following are the wood garrison carrh 
rifled guns : — 


Standing. 


Nature. 


Dirarf. 


Tonnage, 


6, depression. 
c. CoiiYerted nayal. 


Weight. 

^ Casemate. 

Tonnage. 


Weight. Tonnage. 

cwts. 

tons. cwts. tons. 


‘ ~~ 15 1 -45 


— 141'! 1 -SSo 

r i3f 

' i-soi 

I OOl 

> 10^ 1 *88 


2-95J 

— 

15i 1 *65 

8|c 

1'936 — 

f 14! 

1*94] 


1 11 1*61 

i. 

1*91 J 

'■ ■ ■' ■ '■ ■■ ■ , , . 





Tlie transom, of tlie same wood as the braekets, iB lioiiB6c!..m 
tlic lattcT and scxaired by a liorizoiital .rivet, 

Tlie axletrees are of oak, tbe bcdj rectangular, and tlie arms 
cjlinilrlcal, each is housed into the brackets. The front axle is 
secured hr two axletree bands and four boss-lieaded bolts keyed 
beneath ; tlie rear axle by four rivets with coiiiitersiiiik heads. An 
iron lifind is shrunk on to the end of each arm, and a clout plate 
nailed beueatli. 

A iiorizMiital tie rivet passes tlirougli the lower part of the 
Iwaekets. ' „ 

Tee trucks are of cast iron, the front 19'^ and the rear IG' An 
diameter ; they are secured on the arms by iron Iincli--piiis. Tlie 
trn.cks for tlie carriage of the Gd-pr. VI cvrt. E.M.L, wliitdi is eon-- 
verted fioni the naval carriage, are of elm.. ' 

The fittings of tlie carriage '..are,, an eye bolt on eacli side, a 
square metal nut for the elevating screw bolted in the rear axle, a 
bed stnjjle on the back of the transom with pin to secure tlm stool 
bed., and a leather loop for the pn.miiig; wires on the left bracket. - 
The articles belonging to tlie carriage are large 'Am d 'suiall " 
quoins of ssdiicii, a stool bed of rvrought iron, and elevat.iiig ser'ew 
of tlie ratchet liead ami lever pattern. The stool bed lias a long 
groco’c ill it‘S under surface to take tlie head of the screw. 

.Allen’s brake is fitted to the carriages for t,he 64 pr. ,5S cvt. 
E.M.L. and the 8''' 65 cwt. B.B. It consists of a -wooden wedge A, 
.shod witli iron, a.tt.aelied to the bracket immediately in rear of the 
truck by jointed bars of iron, the upper of which, B, is bolted to 


Fig. B9. 



the bracket, while from the joint another bar, C, passes horizontally 
throiigli tlie axletree arm, forming the linch-jiin. The wedge rests 
upon the ground in rear of the truck, following it as the carriage is 
run up, but on recoil it tends to jam under the truck. A rope 
lanyard is attached to the wedge, and an iron cleat upon the side 
of the carriage, so that, if it is wished not to use the brake, the 
wedgm can be secured so as not to come interaction on recoil. 
Weight of brake, complete, 1 cw^t. ' 

Depression carriages are a nature of standing carriage used with 
guns mounted at great elevations. The front part of the* bracket is 
sloped away ; they are fitted with capsquares and a moveable Idock 
across the rear steps, in w'hich the elevating screw is held. 


Fittings. 


Articles be- 
Fnging to. 


Allen’s tribe. 


Depression 

carriages. 
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2?fon-recoil 

carnages. 


ifear clioek 
carriages. 

Mttings. 


Articles be* 
longing to. 




30° of depression can be given. 

The non-recoil carriage for the 40 pr. E.B.L. gun is converted 
from a naval mounting, which consisted of a top carnage and a 
slide. During recoil, the top carriage moved back along the upper 
prface of the slide, which had a steep slope. To adapt the mount- 
mg lor the land service as a garrison standing carriage, the top 
carnage is fixed to the slide, and the latter is fitted with trucks In 
some of these carriages the stool bed is supported in rear, in hauc- 
mg plates formed with notches in which it rests. In others the 
hanging plates are plain, and are connected by a cross piece on 
wfuoh the stool bed rests. A different elevating screw and stool 
bed IS used with each description of carriage. Tigures of the 
§Tm 8^^ ™ of Changes in war stores, §1092 and 

II. Eeae Chock Caeeiages. 

These are similar in general construction to standing carnages, 

but instead of a rear axle and trucks have a chock or block of 
sabicu or African oak. 

The carnage fittings are an eye bolt on each bracket, and one on 
tlie rear of the chock ; on the chock there is also, in rear, a hand- 
spike iron to take the roller handspike for running up, and on the 
upper surface^ a metal socket for the elevating nut : on the left 
brac^t there is the usual leather loop for the priming wires. 

ifie articles belonging to the carriage are quoins, stool bed, and 

^ landing carriage, e.xcept that the latter 
has an oscillating instead of a fixed nut, and consequently the groove 
m the under side of the stool bed is not elongated. 

III. Sliding Caeeiages. 


caimges differ in construction from standing carriages 

I. photo- “ African oak blocks, instep of axletrees and 

Af Ir+f platform. The blocks are secured 

bOB.) in the brackets bv hnlte bbip Ti-nf.a a v , 




xxuiai, urxwji, luetai iricuon plates are 
fixed to bfeci^ and a guiding piece projects 

the' carriage as it slides u^ its 
platform. Two 8 metal rollers to facilitate, runninaf np are secured 
m wre^^mm fiang® bolted upon the front of ea^h bracket An 
eye IS fixed n^, e&ck end of the rear block, and a nntoh to,- o ,vo„ i 


n xxuub ui eucn oracKet. An 

eye ^ fixed near.^end of the rear block, and a notch for a pawl 
mi f to take a truck lever for runninrup 
Wh^ by the truck levers the rear of the carriage is raised 2" tim 
front rollers « should come into play and wbpn fim • 

upon its-bjpcks the front rollers should hie a deariceTf 
^e fitth^ gf tBe carriage are two eye bolts for taekfp nr, 

brecket, eyeplateon the^ block fohhe ^einto^^oS; 

the pintail of ^ fransportmg (ffly, a hole through the front blik 
to recpive tlm tran^porti^ axle, a socket for the elevai scre^ 
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loop for the priming wires, and in the 7'' R/B.L., a loop for the tin 
cup extractor. 

The elevating screw, &c., is the same as for rear chock 

, ° ^ ’ ion^rnff! 

carnages. 

The upper side steps are cut away in carriages for Il.BX. guns, 
except the 40-pr. 

Sliding carriages, both wood and iron, have been placed in a § USi. 
numbered series (seep. 495). Carriages, Nos. 15 to 25 of this series 
are of wood. Such carriages in future when issued will have the . 
distinguishing number employed in their designation marked on 
their inscription plate. 

Carriages issued previously to June, 1884, are marked with 
their distinguishing numbers on the left side immediately under tlie 
inscription plate. 


CHAPTER II.-~-BEDS FOR HOWITZERS MORTARS 
FOR GARRISON SERVICE. 


Tht following beds are in the service for howitzers and 
mortars : — 


WeigUt. Tonnage. 


Howitzers - 


Mortars~ 


8^' 46 cwt 
6 - 6 '' 

6 * 3 '^ 


1 AA f Sea- service, wood 

,100ewt. iNayal.forL.S. 

^ 36 ewt. iron 


J 52 cwt- naval w'l 
\l8cwt, iron 
8'' 9 cwt. iron. . 

5| inch, wood. . , * 

4# inch, wood. . 


rood for 


6-3" E.M.L. Hovitzie Bed. Make I. 




The bed for the 6‘3" howitzer consists of two double plate 6'3" E.M.| 
brackets with wrought-iron frames and steel plates, connected by a l° ^ 
bottom plate, and front and rear transoms ; it rests- upon six metal § ’ 3506 . ' ^ 
rollers with steel axles. ■ It stands over a “.directing bar,” the §4364, B.C 
bottom plate being attached sufficiently Ijigii up to allow the 
directing bar to lie below' ft, between the brackats. ; 

The directing bar is built up .of channel and plate iron, and has | 

a hinged metal flap, in front, which fits over a pivot in the ground i 

platform. i 
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It lias stops in front and rear to check the bed in running up 
or on recoil ; and, in rear, an eye by which it can be hooked up for 
transport to an ordinary siege limber. It also lias t’wo compressor 
bars on each side. 

The bottom plate of the bed is slotted to admit tliree com- 
pressor plates on each side, which hang dowm l)elow it and l.sotween 
which pass the compressor bars .of the directing bar. The inner 
compressor jJates have their lower edges turned inwards at right 
angles, so as to form clips. When the howitz^u is bred, tlie bed is 
allowed to jump the height of the bar, the clips are then cauglit 
by a ijrojieeting plate wdiich forms the ujtper surface of the bar, 
so tiiat the bed is prevented from becoming detaelied from tlie 
. ■ latter. 

As the bed recoils, it is brought down to its proper position on 
its rollers by inclined surfaces, wliich act upon the clips of. the 
com[axssor plates, and which arc formed hy the sloping fronts of 
short plates on the bar. 

Over the compressor plates in the hed lies a how or cramp, the 
arms of the liow passing clown below the bottom plate. Two screw 
shafts juiss through metal bushed 1)earings in the Ijrackets of the 
bed, and screw into lioles in* the arms of the bow, tlieir ends 
abutting against tlie outer compressor plates. The sliaft on the 
left siile has a compressing lever on its extremity, and when this is 
worked tlie end of the screw shaft is pressed against the compressor 
plate ; at the same time it pulls over the bow, so that the end of 
the screw shaft on the right side is made to press against the plates 
on that side, a sufficient amount of friction being thus set up to 
check the recoil. Two plates are fixed on the bottom plate to 
prevent the compressor jilates shifting -when the bed jumps on 
recoil. The shaft on the right side carries an adjusting lever, 
which can be keyed in any position to an arc riveted to the bracket 
of the bed. 

The compressor lever also works on an arc, which has a pro- 
jection under which the lever catches when the compression is on. 

The directing bar is made tapering in front, so that the motion 
of the bed is not checked during the. first portion of the- recoil. 

The bed is fitted with worm wheel elevating gear, with friction 
, cone, on the right side. There are three spur pinions in the gear. 

axis of the trunnion holes is 3' 0*5'', aild TO"" 
I of elevation can be given to the howitzer, a second hole for this 
purpose being drilled in the arc. The bed is used with the ground 
platform, described p. 99. 

For transporting the bed and platform the following stores are 
required: — 

, Axletree,"t:]^ansporting i 

} J v; A Brackets with««hackle ^ 

Block, wood, trunnion , . , ^ ^ ^ ^ ^ 

" Chain, shoe drag . , * * 2 

; . Clip, transom^ with chain and loop supporting 

directing bar . ... I 
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K.ey, fiat, with cha,iii for pin, securing clirectinf’' 

. •• •• .. 

Pm, with chain, securing directing bar . . 

Wheels, travelling, 1st class B, No. 6. . . 


Shoe drag, 1st class 


1 
1 
2 

.. 1 
Length. 6-6" or 6-3" 

Pope lashing, tarred, 1|". . . . “(^50' ^ 

To prepare for travelling, the bed is run up to the front of the 
directing bar, the compressor lever put down tightly, and the bar 
secured to the bed by the clip, which is placed on the front transom 
the loops of the chains being attached to the pivot flap joint bv the 
pm of the latter, which passes through them. The bar is” also 
secured by the pin, which passes through the bottom plate of the 
bed and the bar, and is keyed beneath. 

The axletree is passed through square metal bushed holes in the 
brackets of the bed, and is keyed on the outside of each, the wheels 
placed on the arms, and the rear end of the bar, limbered up to an 
iron siege limber, similar to that used with the 40-«pr. E.M.L 
carriage, &c., but which is fitted with one box. 

This box is 4' X 2' 4r x 16|-- ; it is secured both in front 
and lear b} stiaps, the front straps being buckled to loops attached 
to screw loops on the footboard. It has no lock, the lid is secured 
by two hasps and turnbuckles.^ In the box are carried the ele- 
vating gear, metal flap and pivot for directing bar, eapsquares, 
rollers, ucc. 

AVhen tlie bed is prepared for transport by sea, the box also 
takes the compressor gear. 

The rollers are removed from the bed, and the brackets (a) are 
j>ut in the place of the rear ones and secured with their axles. 

^ The transoms (b) of the platform are placed on these brackets 
in rear of the bed, the rear transom at the top ; the housings are 
placed towards the bed, and they are lashed together at each end 
through their housings. 

The wood trunnion block (d) is placed in the trunnion holes of 
the bed. 

Mg. 40. 
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_ The baulks of the platform (e) and (/) are lashed toother 
pairs, and placed flat on the transoms and trunnion block the r( 
ends of the baulks on the latter. They are secured (1) by a lash" 
(A) passed round the rear ends at the rings, and made fast • (2) 
a lashing on each side passed through the rings on the top bau' 
m rear, round the ends of the trunnion block, through the rino-g 

tt («>«). back again and ma 

last , (3) by a lashmg in front to the loops on the bed. 


8" E.M.L. Ho^vitzee Bed. 

8" howitzer of 46 cwt. is similar generally to 

axis of the 

J. he plates of the brackets are of 
bent upwards, 
is also similar 

igs, and the 

same as before describee!. 

■eii to the iowitzer/ but it Bliouid 


S'-'E.MX. 
howitzer bed. 
L.ofC., 

|§ 3130 and 
3453. 

Fboto-iitba., 


that for the 6 

trunnion holes being only 2' 6"' ' 

™ght-iron instead of steel, and the'hSttom plate is 

to that‘'fofrt<f directing bar. The latter 

to tmt 101 the 6 '3 howitzer, hut wider. 

The compressing and elevating gear and other fittiu 
transporting arrangements, are also the 
45 of elevation can be give ' ’ 

be fired with less than. 20° of elevltira, 


Moetab Beds. 

cast.^Q. with wroM^t- 

nvets. In the beds for the 13^ aftd 10" two of t 

sideto fonA running 

a both ^ are castfon the hrackete. 

a horn, to afford a purchase fop a handspike 
fon^d on each extremity of the brackets ^ ' 

nn <dips over the trunnit 

on the bed where they are secured by VTought-iroi 
A wood com IS fitted over the front traiismn 

each of '®i 

S hmech nf to ®"^f'^«^^rican oak, hollowed 
ne Dieecii of the mortar, and wr-fi. 


V^oodbed?. 
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of wood, which is supported on buffers of india-rubber, about 2^‘ 
which takes the shock of the discharge. ‘Wlien employed for L.S. 
the beds are mounted with their octagon 
platforms. 


decks on wooden ground 


CHAPTER III.— WROUG-HT IROH STANDING- CARRIAGES. 


There are two natures of wrought-iron standing gun carriages, 
identical in construction and . interchangeable in all their parts, 
excepting the transom bolts. 

They are denoted respectively Ho. 1 and No. 2. 


' S' 

Weight. 

Tonnage. 

Width between 
Brackets, &c. 

Height of axis of 
Trunnion (about) . 

Trucks. 

Diain. 

of 

Fure. 

Biam. 

of 

Hind. 

Track 
of Fore 
and 
Hind. 


cwts. qrs. lbs. 

tons. 

in. 


in. 

in. 

in. 

No. 1 

17 

1 0 

1-25 

26i- 

39i 

20 

18 

54 

No. 2 ' 

i 

17 

1 0 

1-25 

22i 

39^ 

20 

18 

54 

1 




1 






Guns wMcli 
tlie carriage will 
mount.’’ 


fB.M.L. 64-pr,, 64 
Mark I, 
and 71 cvpt. 

S.B S-inch, 65 or 
54 ewt. 

fR.B.L. 40‘pr, 

E.M.L. 64-pr., 58 
cwt. 

S.B 32-pr. 58 or 
56 cwfc. 


^ The carnage will also take Marks II and III, thougli they do not fit it accurately . 


No. 1 Caeriage. Mark L 

The body of the carriage consists of two skeleton brackets con- 
nected by a fore and hind axletree, and by two transom bolts. 

Each bracket is formed of«% three double stays of plate iron 
bolted at their lower ends to a tie piece of tee iron, and at their 
upper to a simicircular piece, also of tee iron, which forms the 
trunnion holes. 

The body of each axletree is of girder iron, the arms being bolted 
to it. Recesses are formed for the axletrees in the brackets by 
bending clown the extremities of the tie pieces, and^bolting knees 
underneath the latter ; the fore axle is placed with its web vertical, 
the hind with its web horizontal, and each is bolted in its position. 
The transom bolts pass, one through the front, "knd^the other through 
the middle stays of the brackets. 

The trucks are of elm, shod with a ring tire and bouched with 
metal; they are kept on the arms by linch-pins. 


S.S. wood 
beds for L.S. 
R.O.I). plioto- 
litho., 78. 


No. 1 eavriage 
(See R.O.D. 
pboto-lilbo- 
grapli, 61.) 


1 
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Two iron steps are bolted upon tlie bind stay of each bracket 
to serve as fulcra for handspikes, when the latter are used in 
elevating. 

The body of the hind axle is filled in with wood between the 
web and the flanges, and recessed to receive the elevatiiu^ screw 
nut. , ^ 

The second transom bolt is sliaped to receive the front end of 
the stool bed, and a pin is chained to it for securing the latter. 
Beneath the hind axletree two blocks of sabicu are bolted so 
that by removing f 7 • ^ 

a '' rear chock '' car; 
attaclied for the it 
To reduc! 
between then , 
take the G 4 -pr. of 
circular phite, with 
Tlie plates are each 


Fittrogg, 


the hind trucks the carriage can be eo 
age, while beliind the axle a handi 
filer handspike then requked. 
c the size of the trunnion holes and the distance 
a, and ^lereby adapt the carriage, when necessary to 
'\/l ^cwt., or the 8" S,B. guns, there is a semi- 
pi’ojecting shoulder, to fit each trunnion hole 
: caoh stamped 8 inciri' 

Upon tlie upper surface of the Mud axletree are stamped the 
natures of pus for winch the carriage is intended, tlie mark, date 
of manufacture, and weight. 

The elevating screw is the “ratchet head and lever,” already 

i tSiLl ail? 

wpught-iron 2' 8 ^" long from the centre of 
the pm hole in fiont to the centre of the groove in rear. 

of sabicu, the former plated 
whem It takes the bearing of the breech of the gini 

Cast-iron trucks are issued to replace the wooden trucks when 
the carnage is not in use, in order that the wooden may be nhced 
in store and protected from the effects of climate ^ ^ ^ 


Markbg. 
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CHxiPTER IV.— lEOJSr SLIDING CAEEIAC4ES DOR lULL. 
GUNS 7-INCH TO 12-5-INCH. 


Single Plate Caeriages. 

TIig first -wroiiglit-iron carriages manufactured were made on 
•what is known as the single plate construction. Each bracket was 
formed by a wrought-iroii plate riveted to a frame of angle 
iron.,',,' 

Single plate carriages have been made of two different patterns^ 
known as ‘HVittern 1 and Pattern Ilf ' 

In the following table the patterns of each nature are not shown Table, 
separately, as in wmiglit they are almost identical 


Nature. 

Weight. 

Tonnage. 

Diameter of Rollers. 

Front. 

Rear. 



cwts. qrs. 

tons. 

in. 

in. 

R.iM.L. casemate 


27 

3 

1-720 

10 

6 

„ dwarf.. 


29 

0 

1-770 

10 

6 

R.M.L. caseinate 


S7 

0 

2 -260 

12 

8 

5 , dwarf . . 


39 

0 

2-875 

12 

8 

12 ^^ B.M.L. casemate 


57 

2 

4-383 

12 

8 

» n 

fitted with 

€0 

3 

4-914 

12 

8 

N.P. eleyating gear 






and for buffer. 







Pattern I carriages were built up of two single plate brackets, Pattern I 
front and rear blocks, and a transom.. The blocks were formed of carriages, 
angle iron frames, over which plate iron was riveted. f 1584*’ 

Of this pattern both casemate and dwarf carriages were made ^ 
for the 7" and U'^E.M.L. guns. 

They were fitted for the American compressor, which differed 
from the Elswick compressor for Pattern ll single plate carriages, 
in the followdng respects : — 

Instead of iron bars on the platform, there were five wood 
baulks, the centre one of which was fixed, so that it was necessary 
to put on the compression off both sides of the carriage before 
firing ; the screw shafts had handwheels instead of levers on their 
outer ends, and the forms of the rocking levers and other parts 
w-ere different. 

The elevating arc in the earlier carriages was rigidly attached to 
the gun, and worked in a guide on the carriage, and was moved 
through a train of wheels by a handwheel. 

Before many of these carriages were issued, they were found to 
be deficient in rigidity, and the remaind|ir before issue were 
stiffened by knee stays and other additions, and were known as 
'' Pattern t strengthened.” In them the capstan head elevating 
gear (described further on for the double plate carriages) was 
adopted. 

I ' ' 




pattern II 
carmgea. 
L, of 5.J 
§15ai. 


,, , o - jr; ^i.xxj.y^± xxuilJL X ituotjrii X in iiavino 

stead of ^ plate/’ iu- 

iron^to^W f “f^ ^ of angle iron and a stay of tee 

iron, to the outside of which an iron plate is riveted. The bi-ackets 

stend on the bottom plate, to which 4ey are bolted, and to make 
the carnage rigid a transom and two knee stays are added, as in the 
double plate carriages. As in the latter can/ages, there is an Lofi 
iron sta} across the i^ottom plate, and guides underneath. ° 
^Ihe 1 _, earriage_ differed slightly in its construction from th(> 
lower natures in havmg a second transom instead of knee stays in 
rear to support the brackets. 

The ‘‘eaptan head” elevating gear was used with the secnud 

prSS knowniTtr^^v^"’ com- 

pressor knovn as the “Elswick compressor for sino'le nlate car 

iiages which is, however, replaced by the hydraulic 

a <»rrkge is returned for repair to 


= wxupres^r IS the same as the American hut 


plates and bars are compressed togetlier by rocking levers, p. 'p, 
worked by screw shafts, c, r, which are moved by levers, Y, Y. 

The screws on the shafts are of different pitch, that on the right, 
which is called the compressor shaft, is quicker than that on the left, 
wdiich is called the adjusting shaft. The levers work each along an 
arc riveted to the bracket of the carriage, the adjusting lever of 
iron can be keyed in any position on its arc, and the cornpressing 
lever of steel, when the compression is on, is caught under a pro- 
jection on its arc. By pushing down the compressing lever under 
its catch the whole of the iilates and bars are jammed by the right 
or compressing rocking lever agahist the left or adjusting rocking 
lever, the position of wdiicli is adjusted by its lever, according to 
the amount of compression required. The compressor is made 
self-acting by extending the lower cud of the lever so that, on 
recoil, it will trip against a piece of iron fitted on tlie platform, and 
thereby throw the upper X)art of the lever down into the com- 
pressing position. An elastic pad is fitted on the bracket of the 
carriage, to receive and stop the compressor lever when it is thrown 
down. 

CoNVURTED Naval Carriages. 

A number of naval single plate carriages for the 7"' IIM.L. gun ^ 
of 6^ tons have been prepared and issued for land service at certain 
stations abroad. 

The carriage is adapted for the L.S. dwarf traversing platform, 
and is altered and strengthened in the following manner. 

The fittings for the Elswdck compressor are removed. 

The bottom plate is strengthened at the front, and a bracket for 
a hydraulic buffer added. 

A rear eccentric shaft wnth central bearing is, added instead of 
the short eccentric axles. 

Stop plates for iron pointed levers are added. S2904 

Sockets are fitted for iron ];)ointed levers of the pattern for ^ 
gaiTison service. 

Some naval carriages for v ", S" and 9" E.MX.^ have been con- 1 51 Q 2 ! 
verted for land service and are mounted on traversing jdatforms § 5103 ! 
converted from naval slides. 

The conversion is similar for each nature of carriage. The 
E.O.C. compressor is removed, and a hydraulic buffer, the pk ton rod 
of which is in tension during recoil, is fitted under the bottom 
plate. 

The cylinder of the buffer is of steel 5' 9" long for the 8" car- 
riage, 6' 3-375" for the 9" internal diameter 6*07", and rather less 
than in thickness ; it is closed at each end by a W.I. cap. The 
piston and piston rod are of W.I., the piston is screwed on the rod, 
and has four holes in it, which are *54" diameter for the 8" carriage, 
and *5" for the 9" The cylinder for the 7" carriage is long, 
and 4'0o2" internal diameter: the piston for th^fe 7" has three holes, 

*3" diameter. A stuffing box is formed in the front cap at the end 
of which is placed round the piston rod a cup leather, kepi in posi- 


* The 7 '^ is a double plate, the 8^' and 0" are single plate carriages. 




tion by an inner metal gland screwed into the box. Paekin^r oJ 
wlnte cotton rope is placed round the piston rod in a recess in this 
gland, and IS kept tight by an outer screw gland which screws into 
the first. There IS a filling hole in top of the cylinder in rear, and 
a metal draw ofi valve underneath in rear of the front cap. 

The buffer is supported by a metal bracket in rear formed in 
two parts, which clips and is bolted to the bottom plate of the 
carnage and by a W.I. band in front. There are two nuts on the 
shde°^ piston rod, by which it is secured to the front of the 

• Double Plate Caeeiages. 

carnages for E.M,L. 

"uns / to lJ\o in the service. 


Diameter 
of rollers, 


Brackets. 


Weight 


JJfature. 


Height 
to axis 
of trun- 
nions. 


Distance 

between. 


^ ^ tons, fitted for ? 

E.O.C. compressor 

^ t. ^ tons, fitted for s 

buner 

of 12 tons, fitted for 4 
Jif.O.L. compressor 

tons, fitted for 4 
buiffer, O.P. elerating gear 

bufier, JN.P. elevating gear 
S II.M.L. of 12 tons, Eiswio]f| 
pattern, fitted for E.O.C. com- 
pressor 

9 E.M.D. of 12 tons, Els wick 3^ 
pattern, fitted for buffer 

10 E.M.D. of 18 tons, fitted for 51 
buffer. Mark I (high) 

fitted for 67 

buffer. Mark II (low) 

10 B.M.L, of 18 tons, small port. , 120 

lor E.O.C. compressor, O.P. ele- 
vating gear 

of 25 tons, fitted 64 , 
elevating gear 

25 tons, fitted 67 
12" R gear 

115 

^ 123 

193 

206 
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cases ^ less than the width between the sides of the platform. 


T' E.M.I;. OF 7-Tons Cakeiage. if abt^- I, 


This (^rriage isTormed by two brackets, A, A, connected bv a 7 "RnrT 
bottom plate C, and transom B, and strengthened by two stays! 7 ton's 

\ y * ^ ^ . i*io,0‘A'' . TWo.-wT 


Fig. 42. 



nage. Mark 
I. (See B.C.D 

graph, 61b.) 
Construction. 
§ 1636. 


Eacli bracket A is made of a frame a to eacli siVIp Tiri • i. 
plate 5, 1, is riveted. The frame is of bar iron wide ^ 

the required form and planed on each sMe TpacHr. nt^e ff ^ 
bar TOn is fitted vertically between the sides 5 tL iSe fi?^ 
position of the transom. The plates are each S" in 
nveted to the frame, the surfaces bepig first coated with^ PolfnH^^ 
black; they correspond to the latteSn geneS ^ Lf nS 
beyond it in front and rear to form recesfes for the^rrtoot 
The top and under surface of each bracket is planed whe^^tht 
carnage is complete and mounted upon its nlaf-fnrm i 

near S lowe^ 

SHf s^lacJwbS Gween ihe fid!? of 

position dSg r!c!il mTuStag ?efr ScJ the ^ -d"® 

are bent round at right angles to foL carri^e stouT 
page IS fitted for the Elswick compressor a^weS; f Jh 
IS cut in the bottom date and n hA- for the plates 

in rear of the opening, to stiffen the plata^ ^SeTottom 

"^POB it ^ plate IS 

The transom B is formed of ■nlafA 4 .'U' i 

tbe lower edge and the sides to airame / of along 

edge of the plate is curved to admit th?^ 



llie knee stays D, D, are of scraj) iron, one 
biackefc in rear and stengtiens its attacliment t 
plate. Eacli stay is bolted to the bottom plate and 3 
oracice u» 

Tbe brackets stand upon the bottom plate and are 
by screws, tlie beads of wbicb are countersunk. The 
stands upon the bottom plate, an angular packim 
tetweeii them, and is bolted both to it and to the brae 
mg the latter m front. The bearing surfaces of the bot 
ang e gmdes are planed so that the carriage may si 
upon Its platform. ^ 

The carriage is fitted with four metal rollers, whic' 
eating holes in them, and run upon iron axles. The 

T f t rests in metal bearings, eac 

the bracket by two screws, which latter act as feather 




front bolts as pivots, when the axles are freed The axles c, g, are 
united by a bar, termed the " connecting bar,” h, vso that ' when 
worked they may move simultaneously. In the bar there are two 
holes for the reception of iron-pointed levers, by which the bar 
can be turned and the rollers thrown into or out of gear as desired. 
The inner end of each axle is made hexagonal in order that a 
socket to receive the iron-pointed lever may be fitted upon it in 
place of the connecting bar, should the latter be damaged. To give 
greater strength the metal of the axle is now rounded at the angles 
indicated in the figure by the arrows. In the carriages first made 
the axles were not connected by a bar and the rollers were worked 
by sockets fitted on their axles outside the brackets. 

To prevent the rear rollers coming into play in the recoil of the 
carriage a stop is riveted on the inside of each bracket. When the 
carriage rests in its normal position upon the platform, the front 
rollers have a clearance of *05'' and the rear of T". The metal 
bearings in which the axles of the front rollers rest are eccentric, 
so that by turning the bearings the position of the roller axles can 
be adjusted as required, so as to maintain the ]3roper clearance. 

In later carriages the eccentric axles and connecting bar are 
formed in one forging called an eccentric shaft. The ends of this 
shaft are made hexagonal for the reception of sockets to take the 
iron pointed levers, while in the shaft itself there are holes for the 
same levers in case of the sockets being damaged. The shaft is 
supported at its centre by a metal bracket bolted to the bottom 
plate. 

The sockets are bent outwards from the carriage for the pur- 
pose of allowing the iron pointed levers to clear the side arm, 
brackets and sponge tank, when brought down for running up. A 
pawl fitted with a handle is fitted ®to each socket. When the 
levers have been brought down, and the carriage raised on its 
rollers, the pawls can be lifted, by the handles so as to engage the 
stop plates and thus prevent the carriage coming down off its 
rollers. 

The ecccentric sliaft will for future manufacture be 2" shorter 
outside each bracket. The stop plates have been strengthened by 
augmenting their width, increasing the number of rivets securing, 
them to the carriage brackets, anjl shortening the stops to suit the 
shortened shaft. 

Elevating gear is fitted on each bracket, and the gun moved by 
working both sides simultaneously. On each side (see Fig. 42) it 
consists of, — ' ^ 

A wrought-iron elevating arc (not shown in Fig.). 

A pinion n, 7*91" in greatest diameter, fixed to a spindle, both 
of wrought iron. . * 

A metal friction roller m, attached to an iron spindle, with 
metal nut and steel pin. ^ 

A capstan head o, of wrought iron. 

A clamp y?, of wrought iron. 

The, elevating arc is pivoted to the gun and passes on tlie in- 
(m.c.) ^ 


§ 2872 . 


B.O.I). In- 
straction Plate 
OXXIII. 


§ 2062 . 


§ 2791 . 


§ 3781 . 


EleTatiu.g 

gear. 
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side of ae bracket between tlie friction roUer and the pinion - it 
has teeth upon its rear edge, which gear in the teeth of tL pinion 
and a groove upon the front for the roller to run upon, so that the 
latter not only keeps the arc in gear with pinion, but prevents it 
moving from the side of the carriage. The spindles of the friction 
roUer and pinion pass though the bracket, the former is secured 
bj a metal nut and steel pm, the latter lies in a metal hearing and 
has upon It the capstan head and clamp. The capstan head h^ a 
teupon the imer side, which keeps it clear of tL rivets of the 
cam^e, and holes m it for the iron-pointed lever by wliich it is 

turned; when thus moved it turns the spindle, as it IrnffeatheS 

on It, which enter slots in the latter, and the spindle by its Sn 
moves the are. The clamp screws upon the spindle outside the 
gstan head, so that when tightened upon the latter it clamps the 
pnion. The thread of the spindle in the right bracket is Ipff- 
handed, and of that in the left bracket right-handed so that both 
.he damps are tightened by turning to the rear. 

Ihe capstan heads are interchangeable for either siVIp nf 
carnage, the pinions with their spindles are not nor are the df 

re mterchangeable from one side to the other and also fSm ^ 

amage to another of the same nature thouo'h frw 

ley are marked with the imnihAr a^ convenience 

re Wcukrl“S ''Uek tW 

> ’'Ve will 

1 recoil Wien the oapriage is monnted behind in iron 

r the breechmg rope used in the sea service® 

^hed to the left bracket ^ pnming wires is 

If the carnage is fitted 'for the hydraulic buffp,. fi, 

I eonply 0 bracket, P, Kg, 45, boi to the mSr sMe JSS 
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thTS'ston end of 

wwXf 1 attachment, and two clip plates V 

whwh are also bolted underneath the bottom plate The chn nlaf-P« 

project one on each side through a slot in th^W of theSe 

plate, and hold the carnage during recoil to the platform thus pre 
venting the piston rod being bent ’ ^aus pre- 

menteS:rSrJ“'" fit- 


Two joints or bracfeets o, o, Fig. 46, in which the rocking levers 

°+*f beneath the bottom plate, one at either 

side of the opening in it. cxwior 

i the support of each shaft, bolted on 

leverfinTs.^ ^ ^ 

Metal bearings, one in each bracket for the shafts. 

are on each bracket for the levers of the shafts to work on 

rShfbraSofa? to the 

thtt sid^^ ^ ^ ^ stop to the lever on 


The parts of the compressor are as follows : 

Kg. 46. 


Compressor. 
E.O.C, for 
double-plate 
y carriages. 



Compressing shaft 
kej. 

Adjusting shaft c', ’ 


; c, with collar, nut, metal collar, and solid 
with collar, nut, metal collar, add solid key. 


Compressing rocking lever p, with pin and split key. 
Adjustmg rocking lever p', with pin and split key. 
Compressing lever Y, of steel. 


X C> , vju oucox. 

Adjusting lever Y', of steel, with key and chain 
Compressing nut I>, of metal. 

Adjusting nut ¥, of metal. 

• A 




Compressor plates r r, r, sewn in number, the two outer 
OEes. tiucker thaji the xemainder. 

Supporting bars with two screws, and two stops with screws 
for the compressor plates. ^ scicwb. 

The compressing shaft passes from the right bracket of the 
carnage through the nut of the right-hand rocking lever and 

leveret has cut upon t a m 
1 thread, the former to work the rio-ht- 

fliTtn ' ^ left-hand. As tlierefore 

rtp IS thrown down and the shaft turned 

rte w! other, and compression is put on by 

me^ tee comnt^® towards Lch otheJ 

Wa r ™®/'°^Pi^essing lever is thrown up, the nuts travel 
towards each other, and compression is taken off. 

accordtewa °f/djusting tee left rocking lever to any position 

same time nof- and yet at the 

rnmmm^ 

up its arc increases the^comnr ^o'^lug the adjusting lever 

The proper amount nf moving it down diminishes it. 

the Elswick compSso^for those of 

nowmadeof steeUheym^ 

m tkem done away with • thpx- cva /a 

as in tee single plie car^i^es- ®’^®°^ted m the same manner 

than those of the adjMtinTTOckin^fv!f''®^vf '«’’iiler apart 
nut is shorter and of diffeSmt fn-mfi- the compressing 

together the interior surfaees rer^ATTm ^ carriage are put 

When the carriage is complete tbp +b I^nlford’s black, 

plate and about 2" up the bi^i^ie St ^°ttom 

lead, and after with one of Puifoid’s hlf^ * tp ^ 

caiTiage, faring surfaces andnS the remainder of the 
coats of ford’s black. On SbracW receiving two 


i£X.of y;.< 9 '' 

I osr- 

■^'aJready 
kph, ' the plates 
a isai. ^ > making a t 


QS-IS.Tokr CABREA^aK JJaeb 
■witness of bracket .nf ;,5" tk 


the bottom plate is and the diameter of the axles of the front 
rollers, 2 '^, Before the adoption of rdnning-back gear for the 9^' 
carriage, the eccentric axles (4" in diameter) of the rear rollers 
were formed and connected as in the 7"' carriage, and a projecting 
socket or bracket was fitted to the rear end of each bracket of the 
carriage to take the bearing and admit of the use of roller hand- 
spikes on emergency. Since the adoption of running-back gear, 
the eccentric axles and connecting bar are formed in one piece, 
termed the ''eccentric shaft.” The shaft is siij>ported at the 
centre by a metal bracket, which is bolted to and projects from 
the bottom plate, and serves as the point of attachment of a 
double block for rumiing^back tackle. This bracket is in two 
parts, connected by a bolt (with round head). 

The stop plates and sockets for the iron-pointed levers are 
similar to those on the 7'^ carriage. 

The shell of the block for the running-back tackle is of iron, 
and has a tee-shaped shank to enter a corresponding recess in 
the end of the bracket bearing of the eccentric shaft. When 
pushed home into the recess and given a quarter turn, the block 
IS fixed. The sheaves of the block are metal, and take 3" rope, 
they are held by a bolt secured by a pin, one end of the bolt 
forming a stud for the attachment of the standing end of the fall. 

On many of the 9^^ carriages issued the elevating arrange- 
ment is the same as that described for the the parts of the 
gear, except the elevating arcs and the pinions, being inter- 
changeable with those of the latter carriage. The later made 
carriages have worm wheel elevating gear. It is fitted on both 
sides of the carriage, an arrangement being made by which 
either side can be thrown out of gear. On each side, the parts 
of the gear are as follows — •• 

Elevating arc A, of wrought iron. 

Metal friction roller 0, on iron spindle, with metal nut and 
steel pin. 


rBMX. of 
12 tons car- 
nage, Elswick 
pattern* (gee 
0 ., 

§ 1584, for 
iilustiution,} 
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Pinion for pc B, 7’91" in diameter on spindle both of 
mought iron, with iron coBar, metal nut, and steel nhi^ ^ 
Intomediate pinion D, 6-9" in diameter on spindle Ch of 
iron, with cohar, &c., as previous. P™aie, Dotb of 

Metal worm wheel F. 9" in diameter, and pinion of iron E 

SaSihligonTl ntjr 

““ ‘'“"S* y ae of tte 

between tbe friction roller at, rl <2apstan bead elevating gear, 

pinion on the spindle of the worm wheel xvhh 
pinion, so that by turninf^ the worm fv“ * intermediate 

wheel is worked hv the wo™ f ° is moved. The 

secured by screws, fn two* m^tal ""T 

carnage. On the rear mefai n!! f ^ the side of the 

by a steel pin and retained by a torn buckle^ ?’ ti secured 

screw out of gear with the wwm wimii "i the endless 

ssfrtsSiS'- 

- ««v'” 

“top.” The wonn wheels ends of the former 

thread, and are marked “Ei^ht” or ‘S>^5? ^ ^ 

'^'Mchjho riafte slJd rw™ “r ’le/rectifn IS 

marked upon the carriage. ^ ^^P^&ssioxi is 

as in Lit bidler the fittings are 

preLw the tlsrcSSnd to 'eeSS-' 

are interchangeable with them! except Sshafto^ 

: J' E.M.L. or 12 ToKs CABHHar. EtowxcK P.™ 
pattern^ Srf^Sta » 

over screwed to the bmcketT Tnf f trunnions of the 

over the trunnions. The rem. ^°rm cylinders 

ate soalAarfiSTto*™ ili Swgf 

bracket "Viya ^orfcg between tke po. t of 

carnage is fitted with the El! ^nd the 

31_1 _W^swick compressor, the 
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parts of which are not interchangeable with the parts of the same 
compressor on the service carriages: the compressing lever is 
placed upon the left and the adjusting lever on the right side. 
These carriages are brought up to service pattern in their fittings 
as opportunity offers. 

10" E.M.L. OF 18 Toks Cakeiage. Maek L 

This carriage differs in construction from the 9" in having a 
second transom instead of knee stays to support the brackets in 
rear, and a >second stay or packing piece between the sides of each 
bracket frame at the position of that transom. The frame of the 
bracket is 4" wide, the plates each f" thick, making a total thick- 
ness of 5i" and the bottom plate There is no angular packing 
piece under the front transom, and no angle stay across the bottom 
plate. 

The rear rollers are worked by an eccentric shaft^ (as in the 9" 
carriage), 2|" in diameter; the axles are 4" The sockets for the 
iron-pointed levers and the block for the fall of the running back 
gear are interchangeable with those of the 9" but not the metal 
supporting bracket ; the latter has its parts connected by a bolt 
with a square instead of a boss head. The axles of the front 
rollers are 2" in diameter. 


Fig. 48. 



The elevating gear is the worm wheel md worm ; " on a few 
of the first manufactured carriages itwras placed* on the outside 
of the brackets, but afterwards on the inside, . * 


* In some of tlie first made carriages tbe axles of the roUers were not connected. 

and WATA /"Hr-- 1- - 


10"E.M.I/.o£ 
18 tons car- 
riage. Mark I* 
(See 

photo-HtliO'* 
graphs, 133 
and 133 a.) 



In the latter case tlie parts on eacli side are 
carnage, but without an intermediate pinion with sni 
■ iilevating arc. ^ 

Friction roller on spindle, with nut and pin. 

I imon A 7-91"m dimeter, on spindle, with collar 
orsa wheel B, 9 in diameter, and pinion 7-91' 
on spm^e, with two collars, one metal nut o 
^ nut, and a beep pin. ’ 

^om shaft F, with handwheel, collar, and nut. 

pattern gear, namely, that fitted on 
the biackets, the friction roller, worm wheel and Im 
mterchangeable with the same parts of the 9 ’" o'ear * ^ 

irth?K. if® wheels are marked as i 

In the fiist pattern gear there is no second pinion ar 
except the friction rollers, are not interchan ilfw 
the second pattern,- the worm-shaft is l-o"1u diam 
of 2 , and the clutch is placed on the front instead of 

P»ttra 

A metal guide'"'for the front of the elevatinc or,, n, 

Sted whb °f 4rm\fee 

fitted with a friction cone. The worm oliofi it i ii 

L?a?ef handwheel and the 






th, shafe 

dta?etoofSfr^?oo?^m6°»^° «°''*’ 

Metal gmdee l^ve beta sabsiSd feS '^T 

wbeela Jtted avith «oti„a 

The carriage is fitted for the hydrauhV i , 

the piston rod beino' bolted und^iv ei ^ 7 ^° buffer, the brad 

a» of differeat SfolK oTM^al? 

the ftoat of the boat teaaZ, ^ ^ "■» >>oI 

10" S-MALL Poet Careiage. 

J^ig. 4&;-^$eale l-inch ~ 1 foot. 



. jLiijavATioir. 

Carnage Bracket remoTed to show screw lifting gear. 

o« 7 lwf carriage is arranged to aUow of the gun being raised verti- 
caUy through a height of 12" by means of a hydraufio lift alt na 
under the tnmnion coil ; so L to enable 9°^?levation aS 4§ 
depression to be obtained from a small port. 

The gun rests in moveable trunnion blocks which are free tn 
move ver ically m recesses formed in the carriage bmcker 

thrrSf supported by a vertical screw passing 

hrouj^h a nut having a bevel wheel formed on it, whiclf ^eart 
with a pmion on a short cross spindle; cast in one ^Tb*’tW« 

should support the gun when fired hydraulic ram 

tive mean7of liftinftL mfn f. Vi.- 
are placed on two short sSs t 

they^are connectedTptnL^^^^^ ™ 

riveW oil pl«lo», 

wrought iron, with a reservoir c of cist frL i^l^ 

pump, d:, of metal The rnm’hac,^ cast iron, which contains the 

ism.o«.n, S 

toUows : Its plunger, /, is worked hv .f “? “ , ® 

cross shaft, A, the latter nassino- mJ 5'. which fits on the 

carriage, and havinff a^dmiWo through both brackets of the 

plongl,’isr.i4«er“iS °?o «“> 

mthiongh lie Met w *>wn 
forced by the passag^^S^r tn above it is 

tone keeping the outl^^^^^^. ‘l pressure at the same 
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When the plunger descends, the pressure on the water under it 
closes the inlet valve, opens the outlet valve, and sends a flow by 
the passage, I, to the ram, and also by to the upper part of the 
pump, above the piston. 

The pump has an inside lowering arrangement. This consists 
of a central channel in the plunger communicating with the 
reservoir above the pump, and from this two very small side holes, 
one somewhat lower than the other, run out though the plunger. 

These are so placed that in the ordinary w^'orking of the pump they 
do not come below the leather packing in the top of the pump; 
but when the plunger is pressed down further than usual, by the 
lever handles, tlie lower one of them will come below the packing, 
and then the water can pass through it and up through the plunger 
into the reservoir, and as the upper part of the pump is always in 
communication with the ram cylinder, through the passage k, the 
gun descends. The second hole is provided in order that if the 
plunger be pressed still further down, it also shall come below the 
packing, so that there will be a second stream of water out of the 
pump. In this way the gun can be lowered either slowly or quickly 
as may be desired.^ 

A hinged stop is fixed on the left bracket of the carriage, which 
prevents the rear end of the lever being raised too high while the 
gun is being lifted ; when it is required to lower the gun, this stop 
is folded in. 

The height of the axis of the gun in the lowest position is 
4! 7 when from 2° to 9® of elevation can be obtained; in the 
highest position the height of the axis is 5' and tlien from 4? 
of depression to 2^ of elevation can be given. An index and 
pointer (the latter connected to the trunnion block) are fitted on 
the left bracket of the carriage, and show the elevation and 
depression that can be given to the guil at any point of the vertical 
lift. 

The elevating gear is similar to that of the 10^^ Mark I carriage, 
but is fitted on the outsides of the brackets. The worm wheels are 
fitted with friction' cones. A straight rack, connected to the gun 
by a link, is used instead of an arc. 

The carriage has the usual rollers and minor fittings, and 
brackets for two hydraulic buffers, one on each side. 

11"^ OR 12''' E.M.L. OF 25*Tons Carriage. Mark I. 

This carriage is similar to the 10" Mark I, but has an angle ii'' or is" 
stay across the bottom plate. The brackets are the same thickness B.M.L. of 
as in the latter carriage, and the rollers together with the axles 
of the front rollers are also the sama The bottom plafce is 1" 
thick. ^ ' (E c.T), 

In the first 12" carriage manufactured the e^ccentric axles of piioto-Ktlio- 
the rear rollers were made as in the 7" carriage, and connected in 
the same manner by a bar. Such carriages ^ere fitted with the 
capstan head elevating gear, the parts of which, Except the arcs 

* The pump and reservoir are shown in the plate as altered from external to 
internal release valves for existing carriages. 
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and their pinions, were intercltangeahle with the parts of the gear 
in the lower natures. Again, these carriages had the Elswick com- 
pressor, but with nine instead of seven plates, except the shafts all 
the parts being interchangeable with the same compressor in the 
7"or9" 

In the later carriages the rear rollers have an eccentric shaft 2 "' 
in diameter, and a bracket fitted with a treble block for the fall 
of the running-back tackle. Their elevating airangement is the 
worm wheel and worm similar to the 9", that is, with an inter- 
mediate pinion. The latter and the worm wheel pinion are each 
5-9" in diameter, and the worm shaft is 2 " in diameter and dbl"" 

Eg. 50. 


long. The parts are not interchangeable with those of tire 9'^' 
nor, except the arc pinions, with those of the 10". 

The friction rollers have been replaced by metal guides, and 
the worm wheels fitted with friction cones, as in the 10" carriages, 
and the worm wheels increased in size for gain of power : the 
worm shaft is also lengthened, as in the 10" carriage, Mark I. 

The fitments for the hydrauho buffer are identical with those of 
the carnage. 

12 M II.M.L, OF 35 Tons Caeeiaoe. Makk I. 

This carriage is similar to that for the 38-tou oaui but has not 
* been fitted with a tension buffer. “ ’ ^ 

Caeeiage E.M.L 12-5" Casemate oeDwaef 6'Eecoil. Mask II. 

wheSed wiST for a compression buffer, and 

' to n V nomenclature is altered 

brS:et^^^ff f double plate construction, the 

afame ofS i^^'T?^ *'™ ’m'ought-iron riveted to 

^ transoms, two 

knee staw? ’ Tbf ^ rear,* and are strengthened by a pair of 
ys. The transoHis and stavs^ extend in or fWXT « 


^ caitiage, wMcli is completed by tbe bottom 

e:^LiTotbe^Jn^i®'' The bottom plate does not 

extend to tbe rear transom. Its rear edge is strengthened by angle 

buffbr^ transom a block of wood is attached to serve as a 

Carriages for axi^-vented guns have the rear transom lowered 
at the centee and its upper edge strengthened by angle iron to 
allow of the shutter being opened at extreme elevation. 

Q/ carriage and casemate platform are intended to fire over a 
3'2-genouiUere the height of the axis of the gun aboTO the ton- 
surface of the racer being 4' 11|" “ 

The carriage allows of 10° elevation, and the elevating arc is 
^aduated W10° elevation to 5° depression, except for%etea£ 
Spissiot^^ batteries, for which the arcs are graduated to 7° 

The parts of the carriage are:—- 
Elevating gear. 

Nij^ping gear. 

Hydraulic buffer. 

Preventer gear. 

Compressor stop plates. 

Eear roller jack 
Capsquares. 

Two metal front rollers with axles. 

Two metal rear rollers with eccentric shaft 
Clip plates. 

Eear step. 

piniom ™ Sm Cteof 

The gear consists of the following parts 
An arc of steel, 17 teeth. 

Spindle, pinion, 3rd motion, of, steel 10 teeth n" ■ j. 

SpurwhSl%M r’ and steel pin 

dia^feter. “ wrought-iron, 37 teeth, 12-0483- 

Spindle pinion, 2nd motion, of steel, 10 teeth «>- 9 .^fo// 

wroughton 

Spindle pinion 1st motion, of steel, 10 teeth,*3-2565« diameter 

with wrought-iron collar andlnut.. ® 1 . 

Hand wheel of wrought-irom 2' diameter wteh -errr. 'w • 

^ handle and nut. oiameter, with wronghb-iron 

Brake crampwiiihscrew,handie and split key, aU of wrought ironf : 
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on JL , coimect the carnage with the ruiiuiug back chains 
on the platform. A sprocket plate on each side is suspended 

Mtin^Ievef°^ bottom plate of the carriage by a link from a 

These levers are keyed on a cross shaft supported in bearino-a 
on the bottom plate. The left hand lever is connected by a link 
with an eccentric worked by a lever handle outside the bracket of 
the carriage. A counterweight on the right lifting lever, keeps 
the sprocket plates raised and out of gear udth the chains whmi 
they are not forced down by the lever handle. The runnin'c^ back 
ehams p^s through brackets beneath the carriage, which hold 
plates when the latter are forced down 

The tollowmg are the parts of the gear : 

Two sprocket plates, W. I. 

Two guide plates, W.I., each with four •75''' tap bolts. 

Two ^de brackets, W.L, each with four 1" hexagonal head 
bolts, and two 1 countersunk head bolts with nuts. 

Four inks, W.I. with four W.L connecting pins, each with a 
collar and galvanized split key. 

Two lifting levers, W.I. 

An eccentnc link, W.L, bushed with metal, with keep screw 

connecting pm, collar and split key. 

Counterweight, cast-iron, with -75" bolt and nut. 

Eccentric spindle, W.I., with metal bush and two •625" tap 
bolts, and metal bracket -with tw’o -875" bolts. 

Cross shaft, W.L, with two keys. 

Two brackete, metal for cross shaft, each with a metal cap and 
SIX *575'' tap bolts. 

Nipping lever, W.L, with feather and pin. 

Eetmning pawl, W.L, with W.L stud and nut, bracket and two 

0 tap bolts. 

nf t brackets are bolted to the bottom plate, on each side 

^Me Sii h brackets; the 

whiVbTw^ bracket on each side forms a rectangular box, through 
w hi^ the running back chain passes. 

bnfj-i^m bearings, fixed by tap bolts on the 

W, ^ * of the carnage, on each end of this shaft a liftmen 

lever ^ secured by a key. The «ar end of each lever is connected 

1 sprocket plate beneath it by a pair of links with pins, 

chains^ through the slots in the bottom plate, over^ tlie 

Hftin^levT%?5^^ ^-'Sbfc band 

Pn q / eccentric link is connected with the front end of 
the left hand lever by a pm secured by a collar and split key. 

■ml • u r consists of a circular band forged wjitll a double luo' 

th?S iu'w!. the lever. It has ^metal bush in which 

e eccentric works, and m w'hich it is kept in position by a keen 

^hl’ which works in a groove 

iftfo ^be eccentric is forged solid with its spindle the 

atter works m two metal bearings, one in the left bracket of’ the 


dipping gear. 
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tlie other attached to the second transom. On the 
he spindle the nipping lever is keyed, and secured _hy 
The retaining pawl is pivoted on the stud, which 
3 side, and is secured by the nut One eiici 
hodked" and” the other end formed to act as a counter- 
. on an iron bracket fixed to the side of the 
the hooked end of the pawl in such a position 
W riveted to the nipping lever : until the pawl 
thus retained out of gear with 


carnage, anci 
outer end of t 
a tapered pin- 
is screwed into tlic carriage 

of the pawl is 1 

weight, which bears 
carriage, and keeps 
that it engages a sL. 
is released the sprocket plates are 
the running back chains. 

The buffer consists of the following parts 

A cylinder, 'which up to 1885 has been made of wrong 
lapwelded, but which for future manufacture wilLbe of 
external diameter 9^ internal diameter from /*566 to 

length 6 ' 6 " , eir > 

A wroimht-iron rear cap wuth eyebolt, chain aiicl lliling 

A front bracket cap of metal, with leather band, cup 
inner and outer metal glands, steel nin-off valve, and iron se’ 
The bracket is secured to the carriage by two lT.iu tap b( 
eight T125" bolts and nuts. 

Piston rod W.I. ."-5" diameter with piston v - 06 " chameb 
keep screw, also two nuts with taper steel pins. Lei 
rod 8 ' 0.25". The packing of the piston rod is similar to 1 
siege buffers p. 83. 

There are four holes in the piston of the sizes given 
table : — 


Hydraulic 

baffei*. 


210 lbs. 
Prism. 


Casemate, 6 ft, recoil 
Dwarf CandP .. 
Casemate, 7 ft. recoil 


The cylinder of the buffer is secured to the carriage underneath 
the bottom plate, in front, by the front cap, and in rear by a 
wmught-iron band. The working contents of the buffers are 9f 
gallons. 

iprossor The compressor stop plates are two plates suspended under the 
-plates, carriage, which becoming jammed between the plates of the coin- 
presBor stop on the platform, prevent the carriage running up after 
recoil. 

The parts of the gear are as follows : — 

, Two eSmpresgor plates of WJ, 

,, ,, . Two rear brapkets of angle iron, one right and^one left hand, 
each ifith three 1 '' bolts. 

W.L, one right, with two 1^^ counter- 
s left, with three 1 ^' holts. 

a spht pirn ' ■ ’ 

^ V ' . The rear brackets am Ibolted on "top of the bottom plate of the 



carriage on the right hand side in rear of the nipping gear. The 
real’ ends of the compressor plates are supported on pins passing 
through the brackets and secured by split keys. The compressor 
plates are formed by plates ’75" thick, bent to a right angle, the two 
parts being unequal in length. The short part of each plate passes 
through a slot in the bottom plate of the carriage and is secured to 
the bracket as above-mentioned; the longer part lies along the 
under side of the bottom plate of the carriage, and is attached to ■ 
the front brackets, which are bolted underneath the bottom plate. 

This gear is for the purpose of keeping the carriage under control Prereirtor 
in running up. The parts of the gear are as follows f* 4252 . 

Fig.51. 


Tmmm 


Compressor screw {h) 2*5^^ diameter, with udjastiog collar 
and set screw ; collar-nut, and loop head split k(iy, all of W.I. 
Compressor lever W.I. {a)* 

Eocking lever WJ. (c). ^ ^ 

Compressor nut, metal. 

Bracket, W.I., for I'ocking lever with wroiight-iron pin, loop 
head, split key, and two holts. 

.Flanged metal bush, with two *625^^ taj) bolts. * 
Bracket, metal, for vScrew compressor, with metal cap, two 
*75'^ tap fcolts, and twQ •875''^ bolts. 

(m.o.), n 2 
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Ktiniiing np 
gear- 


Jamming block, metal, with W.I. pin. 

J amming bracket, metal, with two 1 bolts. 

The conpresor .=r.„ (t) i» tomed on a shjft 

the oS i? tlm metal bracket, which is bolted 

carriage, and supp works in the compressor nut, 

«« » ^ t'dTSfe 

I dot in tho loltom pkte of the cairioge and 
Ls the metal jamming block pivoted to it by a 
is secured in position by a keep screw in the lever. By working 
ihe screw a^har (cl) attached to the platform can be caused 
io be gripped betweW the block, and the jamming bracket, which 
is bolted underneath the bottom plate of the carnage. ^ 

The end of the compressor screw shaft, which passes through 
the carriage bracket is hexagonal, and on it, the adjusting co ar 
S is secured by the keep screw. Teeth are cut on the ace of 
the collar, which fit corresponding teeth on the inner face of 
the boss of the compressor lever {a). The teeth on tiie collai 
are numbered, and there is an index arrow on the boss lire 
lever is bent, and has a loop handle at its extremity ; to ensure 
the automatic action of the gear there is a projection on the 
lever, which engages a tripper on the platform, when the carriage 

Consists of two front rollers, two rear rollers on an eccentric 
shaft, and a hydraulic jack. 

The eccentric shaft is formed in two lengths connected by a 
coupling. The ends rest in poietal hearings in the brackets of the 
carriage, which like those for the front roller axles are made eccen- 
tric, so that the position of the shafts can he adjusted if i^^cessary 
The eccentric shaft is worked by the hydraulic jack. This jack 
is attached to the left bracket of the carriage by a trunnion which 
projects from its reservoir, and which is held in a metal bearing on 
the top of the bracket'; its ram is keyed to a crank upon the shaft. 
The spindle of the pump crank passes through this trunnion, and 
the lever handle goes on it outside the bracket. The jack is similar 
to that for the l(y' turret carriageiof the ‘‘ Hecate’' (see Fig.112, page 
373), and the action of the pump is the same, hut it is fitted with an 
internal lowering arrangement worked by the lever handle, and a 
separate screw plug is not required. This arrangement is as 
follows : — ^There is a chamber in the plunger (see enlarged sketch 
of pump, Plate XXXII), which communicates by a small side hole B 
with the upper part of the pump *C ; from this chamber there also 
runs a passage up through the plunger rod. The bottom of this 
V passage is closed a valve A in the chamber, pressed upwards by 
a spiral spring; thisValve has a long spindle, which rifns up through 
the passage, anS projects slightly at the top of the plunger rod, and 
into a grbovein.&e cuank, which works the plunger. This groove 
is so iormedHhat the vdve spindle is not touched during the 
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ordinary working of the lever handle ; but if the latter be pressed 
far down, the surface of the crank presses the valve spindle down- 
wards and opens the valve. A free passage is thus made for the 
water to return from the ram cylinder up through the passages E 
and D, into the upper part of the pump C ; then through the side 
hole into the chamber, and from that into the reservoir by the 
passage in the plunger rod. 

In order to render it possible to lower the jack without its being 
necessary to force the plunger down far enough for the purpose, and 
in doing so drive the ram further down (which might not be pos- 
sible), another valve arrangement is added. 

This consists of a double acting valve G, which is merely a 
cylindrical piece of metal with conical ends. This valve is free to 
move up and down in a second chamber below that containing the 
release valve. This chamber communicates by a ceutral hole with 
the lower part H, of the pump, and also with the passage in the 
plunger rod above the release valve, by a channel K, L, carried 
round through the plunger rod. In the ordinary working of the 
jack, when the plunger is forced down, the valve is jerked up and 
closes this latter channel (as in the Fig.), and thus prevents the 
water from passing up. When the plunger ascends, the valve falls, 
and, closing the hole leading from the chamber to the lower part 
of the pump, prevents the water from passing down. If, however, 
the lever handle be merely pressed, the valve is only slightly lifted, 
and the water from the lower part, H, of the pump can then pass 
round it into the chamber, and so up through the passsage L, and 
through the plunger rod into the reservoir. 

The plunger can thus descend, without causing any pressure on 
the ram, until the crank presses the spindle of the release valve, and 
lowering takes place. 

It has been approved to attach a pointer to the end of the §4549. 
eccentric shaft on the leftside to indicate when the carriage has E.C.D, Iji- 
been pumped up sufficiently high for running out, and thus prevent 
injury being done by lifting it higher than necessary. The pointer oxxxiY. 
is of steel, it is attached to the shaft by one f and one screw. 

The hole in the pointer for the larger screw is elongated, so that its 
position may he adjusted when necessary in consequence of the 
wear of the rollers. The pointer should be used in conjunction 
with a mark cut on the face of tife bearing of the eccentric shaft. 

Are interchangeable and reversible on either side of the carriage, 

Each is secured by two French keys attached to the 

A clip plate is fitted to each side near the front, passing through plates, 
a slot in the angle plate of the carriage, and projecting under the 
top flange of the platform. Each plate is secured by one bolt. 

A step of W.I. is pivoted by joints on a pin resting in studs 
riveted to the rear transom. On one of the joints a lever arm is 
forged, wliich passes through a slot in the traiisom, and has a coun- 
terweight secured on it by a bolt and nut. • 

A similar step with counterpoise is also fitted on the; right side 
of the rear transom. 
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This carriage is designed ''like that for the 10^'" to enable 7 
elevation and 4° depression to be obtained from a small port. Tbe 
arrangement of the carriage is generally similar to that for the 10". 
The total vertical movement of the trannions is 14". _■ 

The carriage is double plate,, the frame being of cast-ii’on. The 
brackets are connected by three transoms and a bottom plate, 
which are arched downwards. To prevent seizure, a metal plate is 
attached to the under surface of each bracket. In each bracket 
there is a recess in which a trunnion block, carding the trunnions 
of the gun, can shde vertically when the gun is raised or lowered 
by the hydraulic lift. Each bracket is strengthened on the exterior 
at the recess by a plate and arched forging riveted to the frame. 
There is a slot in the plate through which a stud, fixed on the 
trunnions of the gun projects. 

The front transom and bottom plate are cut away to admit the 
lift, which is'sopported in grooves formed in two plates connecting 
the 1st and 2nd transoms. The lift is covered in front by a plate, 
secured to the front ef the front transom by six pins and keys. 

The parts of rthe carriage are : — 

33;3^milij6.iiffe Preventor gear. 

' " Pollowing up gear. Eunning up gear. 

Elevating geari- Clip plates. 

' Mppihg'feir.-, 'S' ■ ' ** 


Caebiage EM.L. 12‘5" Oasem-Ate, I' Eecoil, Maek II. 

The carriage differs from Mark II, 6' recoil, in the position of 
the front buffm- cap, the length of the bufleivand the .size of the 
§§ 3184.4167. ' igton holes. The hydraulic buffer contains lli ga Ions when full 
Ld the carriage run'up to the front stops. From this amount one 
quart will be withdrawn to give the working quantity. The piston 
has four holes 0-45" diameter. 

Oarbiage E.M.L. 12-5" Small Poux, 6' recoil, Mark I. 
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Tlie livdi-aulic Hft, Plate XXXIII, consists of a wrought-iron ram 
A, arid a"' metal cylinder B, the latter being formed in one casting 
with a cistern G wliicli contains tlie pnmp D. 

A wroucht-iron cradle E, is jointed to the top ot the ram by a 
steel screw °pin, E, and when the lift is m action takes a bearing 
under the "uii. A cup leather H, is secured on the bottom of ’ lo 
ram by a metal nut K. Projections cast on the outside of the lift fat 
in gSoves in plates on the bottom plate of the canuage between 

T^ie ^pump is double acting, taking in fluid at the up stroke of 
the niun^er • at the down stroke half the fluid is forced under the 
ram ^the° other half passing by a channel to the upper side of the 
piston of the plunger, whence in the followmg up stroke, it is forced 
under the ram. The release is effected through a longitudina 
channel in the plunger, which is in communication with the space 
above the plun"er piston. The channel is closed at its upper enc 
L^rtiohis Kept onite seat The 

valve is formed witli a stem, which ^mg lifting, rvorks m a 
groove cut in a metal plunger guide M, fixed m the cistern. Whei 
it is required to release, the plunger is draw out beyond the usual 
stroke, when the valve will be forced m by the inclined end of the 

Tim spindle X and crank 0 of the pump are of steel. A wrought 
iron socket spindle fits on each end of the pump, spindle, and passes 
through a metal hush in the carriage bracket on its own side. 
Double ended levers fit on the outer ends of tbese spindles. The 
length of the up stroke of the plunger is regulated by a jmnted stop 
bracket on the carriage, which is folded back to clear the lever 

when it is required to lower the ram. 

The following are the parts of th§ pump .— 

Cylinder D. . / , 

Metal suction valve and seating (a), 
metal suction pipe (5). 

Metal delivery valve (c) and closing plug. 

Metal cap for pump (d) with cap leather. 

jMcttil pliiii£^6r {pj witb. ni6tal li6£icl^ Ics-tliBr tiioiig iincl ^Vcl.sii6l, 
. metal release valve, closing plug, and leather collar. 

Steel crank and spindle. 

Metal guide with four P.B. cheese head screws. 

Metal cover for cistern P, with two screwed glands, two 
leather collars for ditto, metal air Iiole plug (/), and leather 
collar ; and six -626'' holts. 

' Is similar to that for the 10" S.P. cai-riage hut is not intended 
for use in raising the gun. The height of the trunnions of the gun 
can be read by means of a metal pointer on egch truimioii stud, 
which works along a metal scale graduated in inches attached to the 
edge of the* slot in the strengthening plate on Jhe outside of the 

carriage bracket. . , . . , , 

The position of the screws is shown by a pointer which works 
over an index plate on the outside of the left bracket, and which 
is connected with the left hand screw by a directing bar wuth a 


Hvdptiubc 

lilt. 


leuilier collar and 


Following 

gear. 


metal shoe. The bar is pivoted at one end to the top of the follow- 
ing lip screw ; the shoe, which is attached to the bar by screws, 
works in a wrought iron guide with a shank, which passes through 
the bracket of the carriage. The pointer fits on the end of the 
shank. As the screw moves, the inclination of the directing bar 
changes, and the guide with the pointer is caused to turn. 

The following are the parts of the elevating geari—Plate 
XXXIV, and Fig. 52a. 

A steel elevating rack A, 10 teeth, with steel bearing for 
elevating screw, and four *62 5'' cheese head steel set screws. 

A steel elevating screw C, 2-5'' diameter, '75''' pitch with 
WJ. collar *75" thick with set screw, two WJ. collars *125" 
thick, and two leather collars *25" thick. 

A steel nut B, for screw elevating, with steel connecting 
link and steel pin 3" diameter, with *25" taper pin for link. 


Fig. 52 a. 



A steel spindle pinion, 3rd motion, P, 8 teeth, 5 " diameter, 
with W.!. jamming nut W, and ’ 75 " set screw. 

A nietah jamming cam Pi. 

A W.I. jainming lever 0. 

A metal fricticfn cone T, with six -75" conntersttnk screws. 

A W.I. spifir wheel, 3rd motion, S. 47 teeth, 15‘0054" diameter, 
with two steel feathers. 

A W.I. spur wheel, 2nd motion, 37 teeth, 12-0483" diameter. 

A steel spindlepinion 2nd motion 10 teeth, 5,-1926" diameter 
with two steel feathers, W.T. collar, and steel taper pin. 
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A steel spindle pinion, 1st motion, 10 teeth, 3*2563^'' diameter 
with WJ. collar and nut. 

A W.I. hand wheel, 24'^ diameter, with liandle and nut. 

A metal guard in two parts, wdth eight *625"' tap bolts. 

Bearing of rnetal for 1st motion spindle pinion, with two wo'" 
collar bolts. 

A front guide for elevating rack of W.I., wdtli four *75"' tap 
bolts. 

A rear guide in turn pieces, W.I., with seven *75"" tap bolts. 

A metal hand-wheel E, 18"' diameter. 

A spindle pinion E, of W.I. 10 teeth, 4*045" diameter with 
collar and nut. 

A metal bracket for spindle pinion, with cap, four *625"' tap 
bolts, and eight *875" tap bolts. 

A metal bevel pinion D, 18 teeth, 7*198"' diameter, with 
feather. 

A metal spur wheel M, 56 teeth, 7" diameter, with two *5"" 
keep screws. 

Two iron spur pinions L, one bottom and one top, each 28 
teeth, 3*5" diameter. 

A W.I. screw K, for scale, 1" diameter, with collar and 
nut. 

An upper rnetal bracket for screw, with two *625" tap 
bolts. 

A lower metal bracket for screwy with tw*o *375" tap bolts. 

A metal nut for screw in two parts, with two *375'" cheese 
head screws, 

A metal sliding scale H, with four *1875" screws. 

A metal vernier scale, with two studs -with nuts. 

A -wrought iron scale with four *3125" cheese head 
screws. 

A W.I. plate supporting metal scale. 

The rack A works between the vertical guides, inside the right 
bracket of the carriage. It is formed with a long slot, in which 
slides the nut B on the vertical screw C, which passes through 
bearings in the ends of the rack, and is secured beneath by a nut. 
Collars of leather and wrought iron are placed alternately on the 
screw, between the rack and the nut. The nut B is attached to the 
pivot piece on the gun by a short link. 

For giving elevation, the rack which has teeth on its rear edge, 
is moved by a pinion, set in motion by a hand wheel through a train 
of spur wheels and pinions on the outside of the bracket, the nut 
and screw moving as part of the rack. The gear can he clamped by 
the jamming lever 0 on the 3rd motion spindle P. The lever has 
a portion of a screw thread cut on the outer face of its ])oss, wdiich 
can be jammed against a corresponding screws thread on the face ot 
a metal jamiuing cam E, on the end of the spindle. The wheel S 
can thus be forced against the metal friction cone T fixed to the 
outside of the carriage bracket. The cam can be adjusted as 
required by the jamming nut W, with set screw on the end of the 
spindle. 

To suit the waryiug position of the trunnions, as the gun is 


i*Hi.<ed or lowered by the hydraulic lift, tlie iiiife B linked to the gun 
can Lo moved in the slot in the rack. For this purpose the screw 
is continued above the rack as a plain spindle, which passes 
tlii’oiigh the bevel wheel D, placed above the carriage bracket t, and 
worked by the handwheel E through a second bevel wheel F. The 
connection of the screw spindle with the bevel wheel is made by a 
long slot in the sfundie and a feather in the wheel, so that the 
spindle can slip up or down the wdieel as the rack is raised or 
lowered, but the spindle must always turn with the wheel, When 
the wheel is worked the nut is caused to slide up or down the slot 
in the rack. 

The quadrant elevation of the gun can be read by means of a 
vernier scale on the nut, and a scale H in rear of it, which is 
graduated in degrees -wich intervals of 10 minutes, from 7° eleva- 
tion to 4" dei^ression. By the vernier on the nut the scale can be 
read to one miiiiite. 

To enable the position of the scale plate to be adjusted to suit 
the varying j)osition of the trunnions of the gun, it is attached to 
a nut, W'hicli works on the vertical screw K, in rear of the rack. 
On the upper end of this screw is the spur pinion L, which gears 
with the spur wheel M, on the spindle of the screw C. 

The pitch of the screw and teeth of the wheel are so regulated 
tlmt when the upper handwheel is turned the nut and the scale 
rise or fall together. 

At the rear of the scale ^date is the W.I. scale IT, graduated 
ii) inches from 1 to 14. This scale is read by an arrow head, which 
is on the rear edge of the scale plate, opposite the zero. ‘When 
this arrow points to the same height on the inch scale, as the trun- 
nion arrow head does on its index j)late, the quadrant elevation or 
depression of the gun can be. read by means of the vernier. 

To prevent irregularity in the movement of the scales, the 
pinion L is made in two parts ; the upper with a recess, the lower 
with a friction cone ; the parts are adjusted by a nut on the end 
of the screw. The teeth of the upper part press against one side, 
those of the lower against the opposite side of the teeth of the 
spur wheel, so that play between wheel and pinion can be very 
much reduced. 

The nut of tlie scale plate is also in two parts, kept in ad- 
justment by two screws, to redime play between the threads of 
the screw and nut. 

The nipping gear is generally similar to that described, p. 181. 
The lifting levers, from which the sprocket plates are suspended, are 
on separate cross shafts which are inclined downwards to suit 
the curved bottom plate, and are connected in the centre by 
segments of, bevel wheels. There is no eccentric, the left hand 
cross shaft pa^se^ through the left bracket of the carriage, and 
the nipping lever i^ secured on its extremity. A lanjnrd for 
raising the nippmg lever is attached to a loop at Its end and 
passes over a sheave attached to the carriage. 

The preventer gear is generally similar to that described p. 183. 
The rocking lever pivots in bearings on tlie bottom plate, its 
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upper end is connected with the nut on the compressor sciew by two 
WJ. links, one on each side. 

The running'-up gear is similar to that described p. 184. The 
trunnion of the rear roller jack is held in a inetal-biislied l3earing 
near the to]> of the carriage bracket. 

The undermentioned special implements, Fig, 52 b, are re- 
quired with the carriage : — 

Bar, lifting pump, Vv^ood. 

Xo. 2. Bracket, lifting pump, W.I. 

„ 3. Pipe, filling, lift, copper. 

„ 5. Spanner, cap pump, steel. 

„ 6, „ cover, cistern and run-off plug, steel. 

Fig. 62 b. 


Is o. 2. 



Bunning 

gear. 

§ 4182. 


No. 3. 





No. 7 . Spanner, valve release,*^ also^ filliiig-pliig and puinp 
plunger. 

„ 8. „ valve, suction. 

„ 9. Tcmmy, steel, large. 

„ 10. „ steel, small. 

,, 11. Wrench, ram leather, steel. 

„ 12. „ spindle gland. 

The wood bar is 10^ long and 4 /' in diameter ; it is intended 
with the bracket for removing the hydraulic lift. ^ 

The tommies, spanners, and wrenches, are for use in taking 
apart and putting together the hydraulic lift and its pump. 

The copper pipe, 3, is required for filling the lift. It is used in 
conjunction with the service filling measure. 

Caeriage 12*5^' E.M.L, Small Poet, 7 ' Elcoil. 

This carriage differs from the preceding in being fitted with 
two hydraulic tension buffers. The cylinders ^ of the buffers are 
fixed to the bottom plate of the carriage. As in the ca'^e of the 
ordinary type of carriage p. 182, the front cap is of metal, and forms a 
bracket for securing the front of the buffer to the carriage, the rear 
being held by a W.I. band. 

The cylinder is 7 ' 3*125" long, about 1" thick, and 6*06 in- 
ternal diameter. There are four holes in the piston *5" diameter. 
The buffers are connected near the front by a copper equalising 
pipe. Each buffer contains gallons of oil when full, with the 
carriage run up to the front stops, from which one quart must be 
drawn to give the required working quantity. 

To draw off, a measure, Fig. i§2c, is used, designated in 


Fig. 



U 


vocabulary 1886, as measure, hydraulic buffer, draw-off, two pints, 
tin, naval, E.M.L. 12" 35 tons turret, and 11" Temeraire type. It 
is a tin measure with a brass screw cap, and a handl.^*at the side. 

In addition to the special implements mentiDned as required 
for the preceding carriage, a copper pipe, No? 4, Fig. 52 b, for fill- 
ing the hydraulic buffers is required for the 7 ' recoil carriage. 

* Tlie figure above ?liows tlie form orslj, and not the dimensioiis_of*tlie measure 
described in the text. 


Measure, 
draw 0 ^. 
§ 4182 . 
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CHAPTER Y.— IRON MEDIUM CARRIAGE 


Sliding carriages, both wood and iron for medium guns liave 
been placed in a numbered series. The wood carriages have already 
been mentioned p. 154. 

All carriages of this description, issued in future, will have 
their distinguishing numbers marked on the inscription plates. 

Carriages issued previous to the above order are marked with 
their distinguishing numbers directly under the inscription plates. 

The following are the iron carriages in the service. 
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Gakuugu, ilEoiujr, Xo. 2. 

E.B.L. 7" 82 cwt. for Platforms Xos. 11 and 12. 


Fig. 51. 



The carriage, Fig. 54, consists of two single plate brackets of 
wrought iron connected by a bottom plate ancl two transoms. A 
forged trunnion plate is riveted on the outer side of each bracket 
round the tnuinioii hole to give sufficient bearing for Ihe tninnioii 
of the gun ; a metal bearing plate is attached by screws in^ the 
trunnion hole* and an iron eapsquare fitted ove*r it. 

The carriage is fitted with four metal rollers ; the axles of the 
front 1 oilers are supported in flanges, bolted to the sictes of the 
carriage, in which they rest in metal bearings secured by screw’s. 
The axles of the «a'eav rollers |ire eccentric, and are formed on an 
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ecc6ntric shafts which works in metal flanges bolted to the rear 
of the carriage. The ends of the shaft are^ fitted with sockets to 
take the irompointed levers. A stop-plate is riveted on the out- 
side of each bracket in front of this shaft. 

The elevating gear is similar to that for wood sliding car- 
riageSj and consists of a screw with ratchet head and lever, stool 

bed and coin. . i 

The carriage is fitted with a bracket for the piston rod of a 
hydraixlic buffer, with four clip plates bolted underneath the 
bottom plate, and with a hanging step of wood outside each 
bracket. A hook for the eye of the preventer rope is riveted to 
the rear of the rear transom. 


Caeeiage MediuxM, No. 3. 
E,B.L. 7'' 82 cwt. for Platform No. 13. 


Fig. 55. 



This carriags, Fig. 55, is similar to the preceding, hut is fitted 
with the E.O.O. compressor {see p. 169) instead of for the hydraulic 
buffer. 



The carriage, Fig. 56, consists of two brackets, two transoms, §^235. 
and a bottom plate. w 

Each bracket is formed of two wrought iron plates thick, 
riveted on each side of a cast iron frame 3'' thick. The brackets 
are connected to the bottom plate by angle iron on the inside 
and by the frames of the transoms. 

Each transom consists of a plate *375'' thick, with an angle 
iron frame riveted along the lower edge and sides, by which it is 
connected to the brackets and the bottom plate. 

The bottom plate is *5" thick. It has guides of angle iron 
riveted along its under surface. TThe rear ends of the guides are 
bent round to form stops. 

The carriage is supported on ten steel rollers, metal bushed, 
which are permanently in action. 

The diameter of the rollers is 6'^. 

The rollers run upon steel axles 1*759" in diameter, which 
rest in eccentric iron bearings in the brackets, and .are secured 
on the inside by nuts and steel pins. The bearings are each 
secured by twQ screws. The heads of these sd^ews on the outside 
act as feathers in slots in the axle, and prevent® their turning 
Eyebolts are formed on the ends of the front roller axl^s. Ke- 
cesses are cut in the outer plates of the brackets to facilitate 
the removal of the rollers when it is required to clean them. 

(M.c.) * 0 
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Fittings. 

Eierating 

gear. 


Hydraulic 

buffer. 
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A bcrew claiup is bolted to tlie rear of eaoli bracket to hold the 
carriage run buck when required. 

Elevating gear is fitted on the right bracket only and con- 
sists of — 

A mought-iron elevating arc radius 25*633^^. 

A wrouglit-iroii pinion (2nd motion) 3*183^^ in diameter 
formed on one end of a wrouglit-iron spindle. 

A wrought-iron spur wheel 7*321^^ in diameter. 

A wrought-iron pinion, (1st motion) 2 ^^ in diameter, formed 
on one end of a wrought-iron spindle. 

A metal handwheel 18'' in diameter, with an iron 
handle, 

A bow cramp. 

The spindles rest in metal bearings in the brackets, that for the 
1st motion pinion being secured on the inside by a collar and pin. 
The handwheel fits on the outer end of this spindle and is secured 
by a washer and nut. The 1st motion pinion gears with the spur 
wheel, which fits on the outer end of the 2ncl motion spindle, a 
feather on the wheel entering a feather way in the spindle. The 
wheel is secured by a collar and screw. The 2nd motion pinion is 
on the inner end of the spindle, inside the carriage bracket, it gears 
with the teeth formed on the front of the elevating arc which is 
pivoted to the gun. A metal guide for the arc is attached by 
screws to the inner plate of the bracket. The spur wheel and 1st 
motion pinion are protected by a metal guard formed in two 
pieces, and bolted to the outside of the brackets. The gear is 
clamped by the bow cramp, which is pivoted to the rear of the 
guard and acts on the spur wheel. The cramp consists of an iron 
bow, with a screw spindle and lever handle, both of iron, friction 
pads of steel and a steel pivoting pin. An indicator plate, having 
arrows marked on it, showing the direction in wliich the hand- 
wheel must he turned for elevation and depression is attached to 
the guard. 

The carriage is fitted with a hydraulic buffer in tension. 

The buffer cylinder is of wrought-iron 4*052" internal diameter, 
5" external diameter, and 3' 9*5" long. It is closed in rear by a 
wrought-iron cap screwed on. The front end of the cylinder is 
screwed into a metal cap, cast in one piece with a bracket, which 
is housed into the bottom plate ©f the carriage, and secured to it by 
sis bolts. In rear the cylinder is supported by a wrought-iron 
band bolted to the bottom plate. A wrought-iron packing piece is 
fitted between the cylinder and the bottom plate at the position of 
the rear hand. The piston and piston rod are of wTOught-iron 
forged in one piece. The piston is 1*25" in thickness and with three 
holes, each ^*32" in diameter. The piston rod is 2" in diameter. 
It passes through the stuffing box in the metal cap, and its end 
passes through the platform girders and web plates. It is secured 
in front outside the web plates by a nut through which passes a 
steel pin ; next the weh plates on the inside there are two india- 
rubber rings each *75" thick, separated by a wrought-iron ring 
•125" thick, and secured by a wrought-iron nut 
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The stuffing box is packed in the following manner A metal 
collar is placed in the inner end of the recess ; oyer*this collar is 
placed a tJ ring of leather ; a metal ring is put in, which bears against 
a shoulder formed in the box, and when in its place presses the 
leather ring tightly on the collar, l^ext the ring is the X3acking 
which consists of three rings of 2'^ cotton rope saturated with tallow 
put round the piston rod so as to break joint. The stuffing box is 
closed by a metal packing gland. 

There is a di’aw-off cock, with steel screw plug in the lower 
part of the front cap. 

For filling a short metal tube closed by a wroiiglit-iron screw 
plug is screwed into the rear cap. 

For use the buffer is filled with 13| 

The carriage is fitted with holding down clips in front and rear, 
which are bolted underneath the bottom plate and project through 
slots. in the- angle guides. ■ . ' . - . ' ■, 

(liBRiAaE, 

li.B.L. 20-pr. for Platforni ISTck 

A drawing of this carriage has been sealed, to govern inanu- 
facture, but no carriage of this nature has yet been made. It is 
generally similar to Xo. 4 

Carriage, Medium, No. 6. 

S.B., B.L. 32-pr. for Platform No, 6. 


Mg. 57, 



a ” side of platform remoTed to sliow 



The carriage Fig. 57, consists of two brackets, a transom, and a 
bottom plate all of wwought-iron. The brackets* are of single 
plate and are attached to the bottom plate by angle iron. 
Trunnion bearings are riveted to the brackets, and guide plates 
which are bent roumd to form stops, to the bottom plate. 

(M.O.) 0 2 


§4211. 


§4059. 
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The carriage is not fitted with rollers but is intended to slide 
on the upper surface of the platform both in recoil and in running 
up. A lubricating groove is cut in the bottom plate on each side, 
to which channels, cut through the plate and angle irons, and 
closed by screw plugs, lead. 

The carriage wiU allow of 10^ elevation and 15^ depression. 

The elevating gear consists of an elevating screw, stool bed and 
coin. The screw is fitted with a metal handwheel, it works in a 
metal nut attached by two bolts to the bottom plate, through which 
it passes. The stool bed pivots on a cross bar riveted between the 
brackets in rear of the front transom, it is secured by a galvanized 
pin with chain, attached to the front transom. Pieces of iron are 
riveted to the bracket plates in rear to serve as fulcra for hand- 
spikes in laying. 

The carriage is fitted with a hydraulic buffer. The cylinder is 
2V625^^ long, 5'^ external diameter, and about thick. It is 
closed at each end by a wrought-iron screw cap. The piston is of 
wrought-iron with four holes *75''' diameter. The piston rod is of 
wrought-iron 2'254/' diameter. The total length of recoil allowed 
by the buffer is 20^^ The packing of the piston rod is similar to 
that described (p. 83). Working contents of the buffer 6 pints 
The buffer is secured to the carriage underneath the bottom plate 
by two wrought-iron bands, the front band secured by two and 
the rear by four bolts. A slot is cut in the bottom plate of the 
carriage to give access to the filling hole of the buffer. 

Four holding down clips are bolted underneath the bottom 
plate, two on each side. 

A metal clamp with iron screw to secure the carriage when run 
back for housing is fitted to the left bracket. 

. If*'' ■ ■ 

CaeBiagb MEDltrji, Ho. 7; 

E.M.L. 7''' Tons fot Platform Ho. ?, 

. . . Pigi58. ' 



The carnage, Fig. 58, is of the double plate construction. The 
brackets consists of wrought-iron plates, riveted on each side of a 
cast iron frame, they are connected by two transoms and a bottom 
plate ; the plates of the brackets are prolonged below the bottom 
plate, and receive the bearings for tbe roller axles. A cast iron 
rack is bolted underneath the bottom plate. 

The rollers are of steel bushed with P.B. They are 8''^ in 
diameter and 3*25'' in width. 

The roller axles are steel, 2" in diameter. They rest in iron 
eccentric bearings, fixed in the plates of the carriage brackets. 
There are lubricating holes in the axles closed by screw plugs. 

The elevating gear consists, on each side of the carriage, of the 
following parts: — 

Arc A of wrought-iroii, 27 teeth, 2' 9*75" radius. 

Metal guide for arc, E, wdth three *75" screws. » 

Arc pinion and spindle in one forging of wrought-iron, pinion 
has 13 teeth, diameter 5*2", diameter of spindle 2*5" 

Bevel wheel of metal F, 44 teetl!; 14" diameter, with washer 
and nut. 

Metal bearing for spindle with two *75" screws. 

Jamming lever of steel K, with washer and two nuts. 

Stop bracket for jamming lever of wrought>iron, with 
two *75" screws. 

Longitudinal shaft M, wroughtJron, 1*5" diameter with collar 
and steel pin. 

Two hearings for shaft of ^ metal wntli metal capsquares, 
rear with four *75" holts and two screws for the capsquare, 
front with two bolts and two screws. 

Bevel pinion with washer and nut. 

Metal handwheel, 18" diameter with nut. 

The longitudinal shaft rests in its hearings, which are fixed to 
the inside of the carriage bracket, and in which it is'^Iield by the 
metal capsquares, secured to the bearings each py two sciews. 

The collapis secured on the shaft in rear of the rear bearing 
by a steel pin. * 

The handwheel fits on the front end of the shaft, whicii is made 
square and is secured by a nut. 

The bevel pinion is secured on the rear end. of the shaft by a 


§ 3980. 


EoHers. 


Elevating 

gear. 


TOsher and nut, this pinion gears into the metal bevel wheel which 
is secured on the interior extremity of the arc pinion spindle by a 
washer and nut. There are three steel feathers on the spindle on 

which the wheel fits. ; ^ ,.1 1 i 

The spindle rests in its metal bearmgs, faxed to the bracket of 

the carriage from the outside. ' . , . , , ■ 

The arc pinion gears with the arc, which is attached as usual to 
the gun, and is kept in its place by the metal guide, - fixed to the 
inside of the carriage bracket. . 

The jamming lever fits on the end of the spindle, and acts in a 
similar manner to the clamping lever on the elevating gear of the 
12-5" S.P. carriage (see p. 188). The lever is secured on the spindle 
by a washer ancf two nuts. The stop bracket prevents the lever 
releasing itself during recoil. . , „ , ' 

A metal inscription plate attached to the outside of the bracket 
under the lever, shows the direction it should be turned in order to 
clamp or release the gear. 

To enable the quadrant elevation to be read from the front of 
the carnage, a metal arc is pivoted underneath the gun in front of 
the trunnions. 

The free end of this arc passes through a slot in a cross plate 
fixed to the brackets of the carriage at the breast, and slides 
on a metal bracket bolted to the cross plate, wliich acts as a 
pointer. 

The arc is graduated in degrees and quarter degrees from 30° 
elevation to 5° depression. It is also marked at 19° depression, the 
amount required for loading under cover. On each side of the 
pointer bracket, a metal indicator plate, marked with an arrow 
head, is attached by two screws. The arrow head indicates on the 
arc the quadrant elevation df the gun. 

Metal inscription plates on the front cross-plate show the 
direction in which the handwheels should be turned for elevation 
or depression. 

The hydraulic buffer rests on the bottom plate of the carriage, 
and passes tlmough holes made for it in the transoms. The buffer 
cylinder is wrought iron, cksed at the rear end by a W.I. cap 
screwed on. The front end of the cylinder is screwed into a metal 
cap, formed with a flange, which- is housed into and bolted to the 
bottom plate of the carriage. A set screw on the left side prevents 
the cylinder turning iu the cap. In rear the cylinder rests on a 
W.I. packing plate, and is secured by a W.I. iron band, held by 
two bolts. There is a filling hole closed by a wrought iron screw 
plug in rear ; a metal emptying cock also closed by a wrought iron 
screw plug, is screwed into the flange of the front cap, on the left 
side. The piston is wrought iron with four holes, *6" in diameter. 
It is screwed on'the rear end of the piston rod, which is wrought 
iron, 2-5" diameter, and 6' 9-25" long. The front end of the 
piston rod rests'* in a bracket on the front of the platform, and is 
secured by two nuts, which are screwed on the rod, in front and 
rear of the bracket. The front nut is secured by a taper, steel pin 
which passes through the rod, and rests in a gr'^ove in the face of 
the nut. 
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Holdmg down clips are bolted to each bracket of^ the carriages 
both in front and rear. The front clips are placed on the outside 
of the carriage bracket, the rear clips on the inside, and, on these 
latter, projections are formed which act as stops in recoil. 

There are two eyebolts on each bracket, and a socket for Minor 
priniiiig irons attached by four screws on the left side. The 
carriage is fitted with metal bearings for the trunnions of the gim, 
capsq^uares and keys, as usual. 

Cabeiaoe, Medium, ISTo. 8. 


E,MX. 64-pr. 64 cwt., 6' Parapet, for Platform Ko, 8. §3861. 

_ B.G.D.plioto- 

litlLograpli,68. 



Plan. 


This carriage. Fig. 59, is in general form similar to the preceding, 
but the brackets are single plate. There are five rollers on each 
side, the axles ©f which are supported in cast steel brackets 
attached to the outside of the carriage brackets. 
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The elevatiug gear is similar to that for Ko. 7 carriage, but is 
fitted on the right side only 

The carriage is not fitted with a hydraulic buffer; but is fitted 
with a rack under the bottom plate to gear into teeth on the 
rim of a circular buffer attached to the platform. 

Cakeiage, Medtoi, No. 9. 

R.KL. 64-pr. 64 cwt. for Platform No. 9. 


EleTating 

gear. 




The carriage. Fig. 60, is single plate, and is similar in general 
form to No. 8. ^ 

It is fitted with four metal rollers, the axles of the rear rollers 
oeing formed on an eccentric shaft, which is fitted with sockets to 
take iron pointed levers. 

Elevating gear is fitted to the right side of the carriage only, 
and consists of an arc attached to the gun, which gears with a 
train of spur wheels and pinions worked by a hand wheel. The 
gear is clamped by a jamming lever, similar to that on the gear of 
No. 7 or No. 8 carriage, on the outside of the bracket. 

The elevating arc is graduated in degrees and quarters of 
degrees, and a pointer is fixed on the carriage bracket for reading the 
quadrant elevation or depression of the gun, through an opening 
cut in it for the pm'pose. 

The carriage is fitted with a bracket for the piston rod of a 
hydraulic buffer attached to the platform. 


Ekrating 

gear. 


Caemage, Memitm, No. 10. 

R.M.L. 64-pr. 71 cwt. for Platforms Nos. 11 and 12. 

• carriage is si mila r to No. 2 (see p. 195), but is not fitted 
with wood steps outadf the brackets. 




Caebm-Gi:, Medium, Xo. 11. 

E.M.L. 64-pr. 71 for Platform Fo. 13. 
This carriage is similar to No. 3 (see p. 196). 

Caeeiage, Medium, No. 12. 

E.M.L. 64-pr. 71 cwt. for Platform No. 19. 


Pig. 61 . 



TMs carriage, Fig. 61, is similar in general form to No. 10, hut §461?. 
is 3" less in height. 

The elevating gear on each side consists of a spur pinion and Ekvatin 
wheel, transmitting the motion from a handwheel to an arc. The 
handwheels are connected by a cross shaft, to which the pinions 
are keyed, and the arcs by a cradle, on which the breech of the 
gun rests. The gear is clamped by a small clamp with screw, 
acting on each spur wheel. The carriage will admit of 13J° of 
elevation and 8J° depre,s.sion. 

Caeeiage, Medium, No. 13. 

E.M.L. 64-pr. S8 C'sv’t'. for Platforms, Nos. 11 and 12. 

This carriage is similar to No. 2, but is not fitted with wood § 4213. 
steps outside the brackets, 

Caeeiage, Medium, No. 14. 

E.M.L. 40-pr. for Platform No. 10. 

A wrought-iron carriage has been designed for garrison service 
for the 40-pr.^ E.M.L. gun but has not yet been manufactured. 

The design of the carriage is generally siigilar to that of 
carriage No. 2. It is fitted with spur wheel elevating gear on 
the right side only, worked by a handwheel and clampett similarly 
to that of carriage No. 7 (p. 202). 
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CHAPTEE YI— WOOD TEAVEESmG PLATFORMS. 


All platforms, whether of wood or iron, for inediiim guns, are 
now placed in a numbered series, corresponding to that for medium 
gun carriages (see p. 495) 

Every platform included in the above series, issued in future, 
will have the distinguishing number employed in its official 
designation marked on the inscription plate. 

Platforms already issued will be marked with their distinguish- 
ing numbers on the left side directly under the inscription plates, 
where such exist. 

Until recently (1877) there were but two natures of wood 
traversing platforms in the service ; the casemate and the dwarf. 
In both, the upper part or frame was the same, the difference 
between the two, consisted in the height to which the frame was 
raised. Either was readily convertible to the other, and the same 
platform took all natures of sliding carriages. Many of the above 
platforms* have been altered, either to suit different forms of 
emplacements or to enable them to take iron carriages, and the 
following are the wood platforms at present in the service. 


Ko. of Platform. 

Nature of Gun. 

Length of 
Platform. 

Height of 
Parapet. 

Weight. 

Tonnage. 

Xo. 11 (p.210) 

7"B.B.L.82cwt. 

ft. in. 
13 2 

ft. in. 
4 3 

cwts. 

44 

tons. 

„ 13 (p. 210) .. 

64-pr. 71 58 ; 

cwt. 

7"E.B.L.82cwt. 

13 

2 

3 

6 

341 


„ 13 (p. 210) .. 

64-pr. 71 and 58 
cwt. 

7"E,B.L.82cwt. 

11 

0 

3 6 

30J 


11 (p. 207) .. 

64rpr. 71 cwt. 
7"R.B.I,.82cwt. 

16 

0 

2 7 

27 

2*62 

„ 13 (p. 211) 

40.pr. E.BX. 
80-pr. E.M.L. 
64-pr. 58 cwt. and 
68-pr. S.B. 95 
! cwt. ** 

, 7"E.BX.72cwt. 

14 

0 

3 

6 

i 18| 

„ 16 (p. 209) 

7"E.B.L.82and 

16 

0 

4 3 , 

37 


„ 17 (p. 208) 

72 cwt. 80-pr. 

E. M. L. 5 tons. 
64-pr. 71 and 58 
cwt. 

40-pr,E.B.L.and 

1 

1', 

16 

0 

4 

3 

33f 

2*62 

% 1 

„ 18 (p. 209) .. 

all S.B. guns, and 
also E.M.L. guns 
A and B pivots 
80-pr. E.M.L. 5 

16 

0 

6 

0 

^53 

10*801 

ft 

„ 19 (p.-Zll) .. 

! tons, 64-pr. 7l 
and 58 cwt, 
t 64 pr. 71 cwt. 

, 13 

2 

2 7 

m 
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Platfoeh, Teayeesing, Medium, Xo. 14' ' . ' 

(Desiguated in Vocabulary, 1882, as Platforni, wood traversing^ 
casemate, rilled and S.E. guns/'’) 

The platform is made of teak, and consists of two sides wdtli 
cheeks, three transoms, one head block, four flanges, and four 
trucks. 

The sides 16' x 1' x 1', with the outer edges bevelled are 
placed 21" apart ; their ends are hooped, and the upper surfaces 
shod with iron plates. The cheeks are nailed to the sides to give 
sufficient bearing for the flanged feet. 

The transoms are mortised into the sides and secured by tie 
bolts, two through the rear, one through the centre, and one through 
the front transom, and one at the back of the front transom. 

The head block is dovetailed between the sides over the front 
transom, to which it is bolted, to form a stop for the carriage when 
ran up.' ' 

Four bolt holes are bored through the sides to receive the bolts 
of the flanged feet, and behind the rear holes are nailed two half- 
moon pieces to form bearings for the feet, and bring tlie platform to 
the required slope of 5*^. 

The front flanges are of metal, the rear of cast-iron, each secured 
by a single bolt, wdiicli for tlie front is 8" long, and for the rear 
13^". The front flanges are fitted with two small plates of iron 
under the axle bearings, wdiicli pivot on studs, and enable the roller 
to be removed and cleaned when necessary. 

The trucks are of wrought-iron, hollow soled ; the front 4|" in 
diameter, and the rear 12"; the front are formed in one piece with 
their axles. 

The fittings of the platforms are: four battens between the rear 
and centre transoms for men to stand on, a bollard for preventor 
rope on the inner side of the left side, iron stops to receive the 
caniage on recoil, 15" from the ends of the sides, eyebolts for 
tackle, two on each side, a bent plate between the sides in rear with 
liole for the pintail of the transjiortiiig dilly, and axletree hands for 
the transporting axle. 

To check the recoil of the 7" E.B.L., 64-j)r. or 80-pr. E.M.L., 
10" 8", or 68-pr. S.B., when mounted on a sliding carriage, the 
compressor known as the “ wooden ” compressor. Fig. 62, is used. 
It is made of three different sizes, 1' 5" long for the 7", 2' 4^" 
for the 10", 80-pr. and 68-pr., and 1' 10" for the remaining gun 
carriages. 

The compressor consists of two cheeks, A, A, of elm, held 
together by two guide bolts, B, B, in such a manner that they fit 
tightly in one cheek, but slide easily in and out of the other, being 
prevented sliding beyond certain limits by nutfe. An iron eccentric 
is fitted between the cheeks in metal bearings, and through it a 
square bolt passes from the under side : over the bolt, resting upon 
the upper surfaces of the cheeks, an iron disc D is placed, and above 
it a lever haudle^c with fall and toggle, is nutted on the bolt. lii the 


m. 14 . 
E.O.D. pHoto- 
lifcliograpb, 
60 a , 


a^iie 

“ wooden 
compressor. 



iron disc are two slotted holes, d, d, through which a small iron 
stud a, on each cheek projects. Two short iron plates project on 
each side of the compressor, and serve to support it,_as it lies 
between the sides of the platform beneath the carriage : its lever is 
on the right, and when drawn to the rear the eccentric presses the 


Fig. 62. 



sides of the compressor against tlie sides of the platform, fixing it 
therefore more or less to theiatter ; the carriage, however, to recoil 
must carry the compressor with it, and therefore the recoil is 
checked. To remove the compression for running tip, the lever is 
drawn to the front, when the slots in its iron disc working on 
the studs in the cheeks bring the latter together and free of the 
platform. 

If from wear of the outer sides of the cheeks the lever fouls the 
rear block of the carriage before the required amount of com- 
pression is obtained, the lever must be cranked. If the sides arc 
so worn as to be flush with the guide bolts, the metal bearings must 
be removed and pieces of leather packed between them and the 
woodwork. 

When not in use the compressor should be removed from the 
platform to store. 

Slatfobm, Traveesing, Medium, Ho. 17. 

Pesignated in Vocabulary, 1882, as "platform, wood, traversing, 
dwarf, E.B.L. 40-pr., and S.B. guns.”) 

The dwarf platform, differs from the preceding, in having a 
block which fits under the sides in rear, beneath the half-moon 

4 


pieces, and takes the bearing of the flanges instead of the latter, 
the bolts of the flanges passing through it. Two dowels project 
from it and enter the rear transom. The bolts of the rear flanges 
are 25'", aad of the front (f.e., the same as the rear of the 
casemate) ; the front and rear trucks are 12" in diameter (the same 
as the rear in the casemate). The platform is also fitted with side 
steps, a long one on the right and a short on the left. 

The platform is intended to fire over a 4" 3"" parapet. 


Platform, Traversing, Medium, No. 16. 

(Designated in the Vocabulary 1882, as ‘'platform, wood, traversing, Ko.ie. 

dwarf E.B.L. 7" and E.M.L. 80 and 64-prs.") § 3576. 

This platform is similar to the preceding, but is fitted with a 
pivot plate with four 3" holes for pivot plugs, the position of the 
holes being suitable for C, D, E and F pivots. 

The plate is fixed under the centre line of the platform, and is 
secured to the rear block, and to a block of wood fixed across the 
platform. 


Platform, Wood, Traversing, No. 18. 


§4485. 
No. 18. 


E.M.L. 80-pr. and 64-pr. of 71 and 58 cwt., to fire over 6' parapet. 

Fig. 63. . 



The platform, Fig. 63, is converted from either platforms Nos. 

14, 16 or 17 when required, for under cover loading. It admits of 

fire over a 6' parapet with 5° depression. The requisite height is 

obtained by bolting blocks of teak strengthened by iron stays under ; 

the frame of platform. The pivot plate is similar to that for No. ; 

16 platform. There are three double steps fitted, one to each side 

of the platfonu near the front, and one on the. right side of the rear 1 

block. 

An iron loop is bolted to the centre of the front truck block, for * 

the attachment of a tackle for depressing the gun for loading. An § 4632. i 

iron cleat is fixed to the centre block for the fall. I 
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Platform, Wood, Trater.sixg, MiaurM, Is’o. ii. 

P.B.L. T" 82 ewt.. R.M.L. 64-pr. 71 aud uS ewt. 4' 3" paraj^et for 
iron carnages 2ios. 2, 10 and 13 (13' T' long).' 

The platform, Pig. 54, i.s converted from the divarf platforms, 
Nos. 16 or 17. The same trucks and flanges are used, the 
radii of the racers being unaltered, hut the platform is reduced in 
length to 13' 2". The platform is strengthened inside each side by 
an iron plate, to which is riveted a plate for the clips of the caniao'e, 
the rear block is supported by stays of plate aud angle iron, secured 
along the under side of each side and to the block. It is fitted 
with a hydraulic buffer which is supported by a wi-ought-iron 
bracket at the rear, and rests on and is secured to the rear and 
centre transoms. 

The bufier cylinder is 5' 9" long, 7" external diameter, and 
about '5 ' thick. It is closed at each end by a wrougliWron cap 
pe piston ^and_ piston rod are of wrought-iron. The piston his 
four holes •/" diameter. The working contents will vary with the 
charges used ; for charges of 6 lbs. and under, the cylinder must be 
empty. ■■ 

The pivot plate is similar to that for No. 1 6. 


Platform, Wood, Traversixg, Medium, No. 12, 

82 cwt., E.M.L. 64-pr. 71 and 58 cwt., 3' 6" pi 
iron carnages Nos. 2, 10 and 13 (1.3' 2" loim). 


Carriage on platfenn for 3 feet 6 inches 


SiD£ ELECTION* 

This platform, Pig. 64, is similar to No. 11 with the ovoor^tin 
that the rear block is reduced in height and has no stavs" Thai 
IS no pivot plate, and the front flanges and trucks are special. 

Platform, 'W ood. Traversing, Medium, No. 1,3 
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I’latform, Wood, Tea. versing. Medium, No. 15. ’3- 

E.B.L. 7" 72 ewt. for wood carriage No. IS. 

(Designation in Vocabulaiy, 1882, slide, wood, siege equipment 

E.B.L. 7") 

THs platform was originally converted for siege service from 
the naval slide, p. 355. The slide was raised to a slope of 4° by a 
front and rear block, a siege axletree was fitted in the rear block, 
and a hole for the pintail of a limber in the head. 

The slide was intended to be mounted on a ground platform, to 
which it was pivoted by a fighting bolt in front. 

The siege service slide is converted for -garrison service by 
remo^dng the axletree in the rear block. 

The ground platform is formed of two oak baulks forming the 
sides, housed over and secured by iron pins to two oak transoms. 

The front transom has a hole in it for the pivot bolt of the slide. 

In laying the platform, the transoms are bedded in the ground. 

PL.A.TFOEM, Wood, Te.aversing Medium, No. 19. Ko. ifl. 

2' 7 ' parapet E.M.L. 64-pr. 71 ewt. for carriage No. 12. 

This platform. Fig. 61. is similar to No. 12 for 3' 6" parapet, 
and has a hydraulic buffer, but it has no rear block, and the front 
trucks are only 4|" diameter 


GHAPTEE YII.— TEAYEESING PLATFOEMS FOE E.M.L. 
GUNS, 7-Ingh to 12-5-Inch.* 


Platforms foe Single Plate Carriages. 


The following table gives the platforms in the service for single 
plate carriages : — 


Hatiire. 

Wei 

gU. 

Ton- 

nage. 

Widtli 

between 

sides. 

Lengfcli. 

Diameter of 
Trucks. 

Height, 
to , axis 
of gun 
rim UX3. 

Slope of 
platform. 

Front. 

Hind. 


cwt. 

qrs. 

tons. 

ft. in. 

ft. 

in. 

in. 

ft. in. 

o 

B.M.Ii. casemate 

55 

2 

a ‘975 

2 10^ 

15 

6 

10| 

4 .1 

5 

5 , dwarf , . 

69 

■2. 

3-475 

■ ■■ it ' 


10| 

15i 

5 8^ 


9^' B.M.L, casemate 

57 

3 

3-975 

■ ■ n 


6 

m 

4 I| i 


„ dwarf , . 

74 

0 

3-475 

a 


10k 


L5 9 


12^' B.M.L. casemate 

80 

1 

5-000 

4 6| 


. 7| ^ 

101 

4 lU 


12^' B.M.L. casemate 

102 

0 

6-027 



* 




fitted with btiffer 





w 



r 1 


and traTersing gear. 



■I 

1 

i ^ ^ 







* For 10 ’4" M.I;, mounting see Appendix H. 


The general construction of these platforms is similar to that 
of those for. double plate carriages (seep. 215). The trucks are 
smaller and the flanged feet longer. 

The platforms issued for the first pattern single plate carriages 
viz., 7" or 9", were fitted for the American compressor by having 
a_ baulk of sabicu bolted longitudinally down the centre, and on 
either side of this two others supported on bolts, passincr across 
the platfoiun through their ends, on which they could movp 
towards or from the centre baulk. 

The platforms issued for the second pattern single plate 
carriages were fitted for the Elswick compressor by having bars of 
plate iron, supported by pins through their ends, down tlie centre 
of the platform, in the same manner as the baulks for the American 
compressor, but all moveable. To prevent the bars from closinc^ 
too much upon each other non collars wmre strung upon the pins 
between them. The pins were supported in brackets, and secured 
by split keys ; the front bracket was bolted to the front transom 
of the platform, and the rear bracket to a bent plate fitted between 
the sides. 

As already explained, to make the compressor self-acting, a 
steeled piece of iron termed a “ tripper ” was pivoted on a .spindle 
projecting from a bracket bolted to the right side of the platform- 
a stop was formed on the bracket for the tripper to bear against 
when called into action. ^ 

Some of the fii-st issued platforms were fitted to take a round 
transporting axle. 

Platforms for single plate carriages, when returned to E.C.D. 
are converted to take the hydraulic buffer, and otherwise brought nn 
to date. » 

CONVJBETED NaVAL SLIDES. 

Some naval slides have been converted to land service plat- 
forms for use with converted carriages (p. 163). . 

The conversion is similar for the 8 " and 9 ". The sides are 
strengthened by the addition of steel plates, -75" thick riveted to 
their webs on both inside and outside. 

The rollers and their side flanges are removed and W.I. trucks 
and flanges with flanged plates, arranged to give the upper surface 
of the sides a slope of 4°, substituted for tdiern. The trucks are flat 
soled Each w formed in two parts which run on the same axle. 
Width of sole, 2-45' ; diameter of front trucks, 5-6" ; of rear 12" 
The axles are steel, 2-39" diameter, and are secured in the fl’anges 
each by two nuts. *= 

In the 8" platform the pinion on the front end of the traversing 
shaft which gewed with the rack on the deck, is replaced by a 
metal upper pinion, 8" diameter, 16 teeth, which gears with a 
similar lower pinjon, on a W.I. spindle, 2-25" diameter, secured by 
a pm in beanngs in two metal brackets, attached each by four -75" 

In the-^" platform the traversing shaft on the slide is renlaced 
by another 7 long, the front end of which is supported in a metal 
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'bearing bolted iinJenieath the cross plate. The jpiiiions of the 
naval slide are used with this shaft 

The pivot plates witli pivot heads are replaced by two plates 
with double loops, to which a pivot bar is attached by steel pins. 
This bar is connected with a pivot block, by a pivot plug, which is 
secured to the bar by a set screw, 

A bearing plate "for tlie piston rod of the hydraulic buffer is 
riveted to the front of the webs of the girders, and a circular hole 
i-3 cut in the front transom to allow the front of the buffer to enter it. 

The 7" platform is strengthened, given a slope of 4^ and is 
fitted with new pivot plates, and cast-iron instead of metal rollers,. 
Wrought-Ikox Platforms foe Double Plate Carriages for 
PuM.L. Guxs FROM THE 7-inch 7 Tons to the 12*5-inch * 

The following table gives the natures of the above platforms in 
the service : — 


Nature, 


for E.O.C. compressor 
Ditto, fitted for buffer 
7'" B.M.L. dwarf 
fitted for buffer 
7"' B.M.L. dwarf ‘^C,” 
fitted for buffer 
" B.M,L. dwa 
fitted for buffer 
9",,B.ALL. casemate," fitted 
for E.O.C. compressor 
Ditto, with buffer, old gear 
Ditto, gear to work wdthiu 
length 

B.M.L. casemate, Els- 
wick pattern 
O'' B.M.L. dwarf 
fitted for E.O.C. com- 
pressor 

Ditto, with buffer . . 

0" B.M.I^ dwarf « C,” 
fitted with buffer 
Ditto, ** C, central 
9" B.M.L. dwarf «D,» 
fitted with buffer 
10" B.M.L. casemate, Mark 

I, with buffer 

Ditto, gear to work within 
length 

10" B.M.L. casemate, Mark 

II, with buffer 
Ditto, gear to work within 

length 

Ditto, special , 

10" B.M.L. dwarf »A,» 
with buffer 

* Platforms 80-pr. and upwards mounted on sea front s will 
posts and wood steps to facilitate firing at moving objects, 
t Without gear. ^ 

(H.C.) 


is 

^ u 

'S 

<12 

tsU 

n 

m 
■ o 

MJ 

a 

Nominal 

Length. 

CJ 

Diameter of 
Trucks, 

Height to axis 
of Trunnions 
from outside 
edge of racer. 

a 

s s 

p. 

O 

55 

Fore. 

Hind. 

cwts. 

tons. 

in. 

ft. 

o 

in. 

in. 

ft. in. 

56i 

3-700 

344 

15 

4 

84 

13 

4 1 

53 

3 *864 







771 

7*158 


33 

33 

18 

24 

5 84 

801 

6-733 

i) 

33 

33 

24 

24 

33 33 

SOI 

7-350 

}} 

33 

33 

24 

18 

3 > 33 

tG5p 

4-075 

42 

33 


84 

13 

4 14 

09 

5 *605 

» 

33 

J> 

33 

33 

33 33 

74i 

„ 


33 

33 

33 

>* 

33 33 

634 

3-975 

ti 

33 

33 

194 

134 

4 9i 

t904 

CO 

7i 

33 

33 

18 

24 

• 

5 9 

97 

9 *045 


33 


J? 



1014 

7-612 

3 ) 

33 

3 3 

24 

24 

33 33 

110 

6*943 

3 <* 

»3 

33 

33 

! 33 ! 

33 3t 

107 

7-900 

33 

33 

33 

24 

' 18 

IJ >» 

954 

C-654 

47 

33 

33 

10 

13 

4 2i 

974 

4*546 

33 

33 

33 

» 

33 I 

33 33 

1064 

5-782 

494 

33 


18 ^ 

18 j 

33 33 

104 

6*683 

33 

33 

1 

33 

33 

33 33 

125 

7-018 

33 

O 


- 33 

33 

4 114 

1344 

7-845 

47 

33 

* 

33 

.33 ' 

24 

6 0 


be fitted w'ith steel § 524S. 




Diameter of « 
Trucks. B 


cwts, 

10" K.M.L. dwarf »0” 136| 

witli baifer 

Ditto, “ G, central . . . 140^ 

10" E.M.L. dwarf D,’* 141 

wifcli buifer 

10" E.Sl.L., small port . . 106 

11" or 12" E.M.L. case- mh 

mate, fitted for E.O.C. 
compressor 

11" or 12" E.M.L., case- 115 
mate, wifcli buifer 
Ditto, gear to -work witliin 113 
lengili 

11" or 12" E.:ir.L. dwarf 139.1: 

A,” with buffer 

11" or 12" E.M.L. dwarf 13Gf 
witfi buffer 

Ditto, “ C, central ’’ . . 1421 

12" E.M.L. 35 tons, dwarf 186:f 
“ C." with buffer 

12*5" E.M.L. 38 tons, case- 1621: 
mate, 6' recoil, Marks II 
and III 

Special Mark III . * . . 162;} 

Ditto, recoil, Marks II 163i* 
and III 

12*5" BALL. 38 tons, 188} 

dwarf . C,” 0' recoil, 

Marks 11 and III 
12'5" E.M.L. 3S 
dwarf “D," 0' 

Marks II and III 

12*5" E.M.L. 33 tons, small | 

port, 6' recoil, !durks II 169^ 6 *766 ; „ 

and III I ’’ ’ 

12*5" E.M.L. 33 tons, small 150 7 '097 I 103 

port, r recoil, Mark I ; '' 

* Without gear. 

*7^' liM.L. OF 7 Toxs Casemate I^latfoem. 

..If 

The platform consists of two sides, A, A, tw 
two bottom plates, D, D, two track plates, E, 
a cuagonal staj’, four flanged feet, G, G, and fonr t 


tons, 

recoil, 


r^B.M.L, of 
7 tens ftase- 
mate plat- 
form. Itlark 



a 

1 


i 

1 1 

Xaturc. 

- « 

Tonnage. 

o 

^ ‘3 

5 ?« 

Nominal 

Leiigtli. 

Slope, 



The sides are of girder iron, 10'' deep, and 5i" wide in the 
tee ; they are planed upon tlie upper and under surfaces, as Avell as 
along the sides of the tees. The front ends are bent at right 
angles, till they meet to foim the breast of the platform, where 
they are held together by a plate, which overlaps the junction on 
the inside, and is bolted to the webs. The head of the platform is 
strengthened by the front transom and the top plate ; the former 
is a plate of iron riveted along the top and sides to a frame of 
angle iron : it is let into the girders a foot from the breast, and is 
. bolted to them. 

The top plate is bolted over the breast and front transom ; 
a longitudinal aperture is slotted in it, to give access to nuts 
beneath, and its width is such as not to interfere with the rollers 
of the carriage. 

The rear ends of the girders are connected by the rear transom 
and the rear bottom plate. This transom is of girder iron, 7" deep, 
and is attached to the sides by knee plates bolted to it and to the 
webs of the girders. Tlie rear bottom j)late is bolted underneath 
the rear of the platform to the transom and sides. The truck 
plates, to wdiich are attaclied the flanged feet for the trucks, are 
bolted beneath the sides, one in front, the other 10' more to the 
rear ; between the latter plate and each side is placed an angular 
packing piece of iron ; in order to give the xjlatform the necessary 
slope. The flanged feet consist each of a fore and hind flange or 
knee, forged from scrap, with holes through them to receive the 
axles of the trucks. Those in front are bolted directly to the 
truck plate; those in rear are first riveted to a connecting plate. 

They are so jdaced that the positions of the trucks shall suit 
tlie curve of the racers, and that they shall be at the proper 
distances from the pivot. 

The trucks are of wrought-iron bouched with metal ; they 
are cylindrical and Hanged, the rear trucks having, however, a 
flange on their front sides only. Their axles are of steel, 2f"iii 
diameter; each is secured in its flanged foot by two nuts on the 
insitle. 

Between the truck plates the sides are held together by the § 3575. 
front bottom plate, and braced by the diagonal stay. This bottom 
plate lies between the lower tees of the sides, midway between the 
truck plates ; to avoid weakenings the sides at that point by bolt 
holes, it is not secured by bolts, but by clips, wdiich overlap the ■ 
lower tees of the girders on the outside, and are bolted to the plate 
itself. Formerly bands for a transporting axle were attached 
to these clips, and the latter were slotted to allow the linch-pins to 
be placed. These hands are now discontinued, as are also the eyes 
for the transporting limber. ^ 

The diagonal stay is of 1" plate, and is formed Jby a centre piece, 
to which four amis are welded in the fonmof the letter X; the 
extremities 0? the arms ore bolted to the sides, and its centre to the 
front bottom plate. 

A foot plank B, for standing upon, of sabicu or teak, 10" Sittings, 
wide, with a supnortiiig l)lock attached beneath each extremity, 

(m.c.) ^ • . P 2 
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lies from one bottom plate to the other, along the inside of each 
side of the platform. The space left in the centre between the 
planks is for the bars of the Elswick compressor, or for the 
hydraulic buffer ; if the platform is for the former the planks are 
bevelled off on the inner edge, and two short 6" planks fill the 
space between the ends of the bars and the rear transom. 

A bollard for the preventor rope is fitted upon the rear transom ; 
the bollard is of sabicu, and fits upon an iron spindle, on which 
it is held by a nut ; the spindle is bolted to the transom. If the 
platform is fitted with a buffer, the bollard is 9 " high, if for the 
compressoi’, 6" high. 

To form stops for the carriage when run up. a piece of angle 
iron is bolted on the top plate, and a piece of sabicu to the rear of 
this, to which four buffers are fitted, consisting each of an india- 
rubber ring 2 ” thick, upon a spindle 6^" long, with a large and 
nearly flat head. The spindle with the ring on it passes through 
the sabicu block and angle iron, and is secured in front by a flat 
key. 

To form stops for the carriage in recoil, an iron bracket with 
projecting stop is bolted on the inside of each side of the plat- 
form, 3' 2 ^" from the end if the platform is fitted for the buffer, 
and 1' 2" if fitted for the compressor. Each stop has an india- 
rubber ring, the same as in the front stop, but with a spindle 2" 
shorter. 

§ 4825 . In future, buffer stops consisting of alternate rings of felt and 

galvanised iron will be substituted for the rings of the india-rubber. 
The issue will be made after existing stores of india-rubber rings 
are exhausted. 

Eye bolts for tackle are bolted one in front and one in rear on 
each side. 

Staples are bolted to the right side in front and rear to receive 
iron brackets on which the side arms rest. Metal brackets are 
also bolted to each side for carrying an iron-pointed lever. Upon 
the right side of the platform in rear there are staples for attaching 
a sponge tank. 

A movable platform board or stage, extending from the stops 
to the rear, resting upon the side, is fitted across the platform ; 
it is grooved and secured by studs, which fit into holes in the 
girders. 

If the platform is fitted for the Elswick compressor, the 
fitments are as follows : — 

A bracket to support the bars in front is bolted to the back of 
the front transom. 

A bracket to support the bars in rear is bolted to a bent plate, 

: which^is fitted between the sides and bolted to their lower 

tees, just pver the rear truck plate. 

A small bracket ^ith spindle and stop for the tripper, is bolted 
to the ri^ht side near the front. 

Six comppsor bajs f'' thick, 10' 10" long, and 6|" deep, are 
their supporting brackets by pins, which are secured 
by keys; an iron ring or collar being placed on each pin 
between the plates. 
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T!ie tripper is of iron steeled, and is secured on its spindle by 
a collar and key. 

If the platform is fitted for the hydraulic buffer, the following 
are the fittings ; — 

A bearing plate q (Fig 66), bolted across the platform on the 
diagonal stay for the support of the front of the buffer. 


Fig. C6. 



Two holding-down bands, o, p, which, when the buffer is placed, 
lie over it and are bolted, one to the bearing plate, the other 
to the rear bottom plate. The front band o is I'*'’ lower 
than the rear p, in the former there is a hole for a set screw, 
to secure the buffer from turning. The rear bottom plate 
and the lower tee of the rear transom are slightly hollowed 
out to form a bed for the end of the buffer, and the upper 
tee of the transom is slotted. A hole is also made in the 
plate of the front transom, for the piston rod to enter when 
the carriage is run up. 

A plate staple is secured by screws upon the inside of the right 
side towards the rear, for holding the spanner for mo sung 
the plug and cock. 


The weight of the hydraulic buffer is 4| cwt., its tonnage -222 
ton, and its greatest length and diameter respectively 87’6" and 
14". It consists of the following parts, namely : — 

Cylinder a, Fig 67, of wrought-iron (since 1886 of steel). 

Cover d, of cast-iron, with eight bolts. 

Flange c „ 

Cap 6 „ 

Piston p, of wrought-iron. ■ 

Piston rod/, of wrought-iron^ with collar nut g, and connecting 
nut h. 


The Inxlraulic 
buffer. (See 


B.C.D. photo- 
iitfiogrApIi, 

xrii.) 

L. of a, 

§ 3147 . 

§ 4910 ., 



Plug Ic, for filling hole, of wrought iron. ® 

Packing gland % of metal. ^ 

Emptying cock I, of metal. 

The cylinder internally is 77’375" long, and 8*07'^ in diameter ; 
the cap screws upon and closes one end, while the flange screws 
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upon tlie otlier. The cover, through which there is a hole for the 
piston rod to j^ass, and on the outer side round that hole a recess 
for packing, is bolted to the flange, so closing the cylinder at that 
end. Both the flange and the cover are flat on their upper edges 
to admit of the carriage in recoil passing over them, and the thread 
on the flange is so cut, that when screwed home, tlie flat edge will 
come to the proper position To make close joints, Scott’s mineral 
composition is smeared over the screw threads of the cylinder and 
flange, before the latter is put on, and the same mixed with 
chopped hemp is laid between the flange and cover before they 
are bolted together. The packing placed in the cover recess, to 
ensure a close joint round the piston, consists of a piece of to\v 
about in circumference, and o' 7" long, which is greased with 
tallow, wound round the rod and pushed into the recess. It is 
kept in its jflace and srpieezed as tight as re(j[uired against the 
rod by the packing gland, which passes o\^er the rod and screws 
into the recess, and in this manner is made so tight that a man can 
just move tlie rod in or out. 

If cotton rope is available it may be used instead of tow, in 
three rings as in packing siege buffers, p. 83. A special spanner is 
made for turning the gland, but the knock-up wrench will serve 
the purpose. A zinc pan to catch any drip from the gland in firing 
is suspended from the front of the buffer. A hole'is drilled and 
tapped in the upper surface of tlie cylinder near the rear end for 
filling it through, and is closed by the screw I'flug, whicli is secured 
by a chain to the right footboard of the platform, and a small re- 
cess is cut near the front end for the set scre\v to secure the buffer 
from tuniing. For emptying the cylinder a hole is drilled and 
tapped in the under part of the cover in front, in the same vertical 
plane as the filling hole when^the buffer is in position, and is closed 
by the metal cock. A small spanner is issued for the buffer, one 
end of which turns the cock, and the other the filling-hole plug. 

is ^ iu diameter, and has four circular holes, each 

1 in diameter, drilled through it. It has been approved that 
one of the four 1*2 o'' holes in the piston is to be stopped. This is 
done by countersinking the edges of the hole, inserting an iron 
ping, and securely riveting it over. The piston rod screws into the 
piston and is secured by a keep screw. The collar nut screws on 
to the rod a few inches from the dhd, and the buffer being in posi- 
tion, and the end of the rod passed through the bracket on the 
cam^e, the connecting nut upon the very end; the bracket is 
thus held between the two nuts, and the piston therefore obliged 
to move with the carriage. To prevent the piston rod being bent 
wfien the rear of the carriage is raised upon its rollers, or by the 
jump on fimg. the bracket is allowed yy' play between the nuts 
in mamiiacture, and it is usual in practice to increase the amount 
of theplayby giving^he connecting nut half a turn hack after 
naving screwea it home. 

^ the buffer to the platform the cap is made to 

bcM fairly against the. rear transom, the flat edges of the flange 
and cover are brought parallel to a straight edge l^id over it acrls, 



tlie sides of tlie platloriii, and :at right .angles to ■ them,, and before 
bolting down tlie bands, leather packing pieces are placed between ,. 
them and the cjfliiider in order that they may be made tightly to 
grip the latter. „ ' 

For use the buffer is filled with 12 gallons of Eaiigoon oil, 
which may be measured in a gallon measure issued for the iAir- 
pose, or t4ted by measuring the depth at the filling hole, which 
with the platform standing at the correct slope of 4°, and the c«ar- 
riage being rim out to the front stops, should be 
• '^Excepting the rod, nuts, and metal parts, the buff‘er receives 
two coats of PiilforFs black when complete, and ii|)on the upper 
surface of the cylinder a metal plate is attached, showing the 
nature of the gun for which the buffer is intended, the size of the 
holes ill the jaiston, the number of gallons it is to be filled with, 
and the depth at the filling hole when so filled. The nature of the 
gun is also marked on the piston rod between the nuts. 

To alter a platfbrm fitted for the Els wick compressor 
talce the buffer, the bracket supports for the bars are removed, It for 
the hole cut in the front transom for the end of the rod, the E.O.C. com- 
tees of the rear transom cut, the stops moved further forward, pressor to 
and a higdier bollard fitted upon the transom, after wdiich the 
usual fittings for the buffer and the plate staple for the small 
spanner are added. 

A brass plate is attached to the rear transom with the Marldng. 
nature of jdatforio, mark, weight, date of manufacture, and re- 
gister number engi'aved upon it. 

All the under surfaces of the platform receive one coat of Painting, 
red lead and 'then one of PulfoixTs black, the remainder receives 
two coats of Pulford’s black, bearing surfaces excepted, such as 
the surfaces of the sides on which |Iie carriage slides, the soles 
of the trucks and bearing portions of their axles, &e. The re- 
gister number is painted in white on the rear transom, and a 
line is also painted in white on each side to show when the 
carriage is run up. 


7'' PuMX. OF 7 Tons Dwaup Pxatfoem, ^^A^' Pivot. jMakk I. 

This platform only differs in ^*coiistriiction from the preceding, of 

in being made of greater height. - This is arranged hy using 18'^ 7toiy3d\nir£ 
trucks in front and placing a block of sabicu 5;^"’ thick, witli an j 

inch plate on it, and angular packing pieces above the plate, be- ^(sle E.aD. * 
tween the sides and the front truck plate, the fore and hind flanges photo-litbo- 
of the front feet being connected by a plate in tlie same manner as Slu.) 
tlie hind. In rear 24'' trucks are used and an iron knee stay 
l)laced between each side and the truck plate. * 

The fittings of the platform are the same as before, with the 
addition of a side step bolted from one truck plate to the other on 
each side of the |)latform. 
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E.M.L. OF 7 Tons Dwaef Platfoem “ C ” Pivot. i. 

% 

This platform is raised to the same height as the dwarf A, by 
aciiig an angular- packing piece between each side and the front 
■ ^ . la knee stay between each side and tlie rear truck 

the fore and hind 
connecting plate, 
a cross stay are fitted to the 
Tlie cross stay is a bent plate with pivot 
which is bolted beneath the front bottom plate. 

I. .£■. . , ,, j. 

■ith packing 


truck plate, and 

plate ; 24 '' trucks are used both front and rear, 
flange of each foot being bolted to a 
A longitudinal pivot plate and 
platform for the purpose. 
hole in the centre, - ’ ' ’ 

The pivot plate extends from one truck plate to the other- 
centre of the platform, and is bolted to those plates wi ' 
pieces between, and to the cross stay; it has a pivot hole in it cor 
responding to the hole in the latter.* 


9" E.M.L. OF 12 Tons Casemate Platfoem. IVfAmr p. 

of precisely similar construction to th.; 


of 


casemate differing from tfie latter only in tirwidriretween tlm 

sides and in the strength of the girder iron. In the first made 9" 
bl the sides were found to be too weak and were strengthened 
ny plates of iron riveted along each side of the web - in the more 

the web of the airder bfl.=> 
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of the latter platform on account of the difference in the width 

between the sides. 

Platforms for caseinates, where the pivot is 12''' from the 
inside of the port, have the trucks 3" further to the rear than in 
the original pattern, and have also the india'-rubber buffers removed, 
which when the loop on the front transom of the carriage is also 
removed, admits of the muzzle of the gun protruding sufficiently 
when run up for firing. 

If the platform is fitted for the Elswick compressor, the 
tripper, which is longer than that on the 7" platform, is the only 
fitment not interchangeable with those of the latter plarfoxm. 
The foot planks are 9" wide. 

If fitted with the hydraulic buffer, the latter itself is not 
interchangeable with the 7^' buffer, on account of the boles (four) 
in the piston being *9"* in diameter instead of 1*25". The foot 
planks are 12" wide. 

A folding pointer for use with a graduated arc on the floor 
of the casemate is attached to the right rear of the platform ; 
it is of iron with a steel point. 

Platforms for the 9" gun are fitted with "'traversing and 
running-back '' gear, in some cases set in motion by two winch 
handles, one at each side, on a cross shaft, and in some cases 
by a single wdnch handle on a spindle projecting from the rear 
of the rear transom. In both instances the same arrangement 
serves either to traverse the platform or to run the carriage 
back, means being provided to disconnect the part acting imme- 
diately on the trucks, as desired. 

The following are the parts of the gear, with handles at the 
side, for a casemate platform, namely 

Two bevel pinions. A, A, Plate ZXXVI, of metal, with 17 
teeth each, and attached, one to each hind truck, by two 
screws. 

Two truck shafts B, B, of wrought iron, 2 1" in diameter. 

Two bevel pinions, C, C, of cast iron, each with 15 teeth, one 
for the outer end of each truck shaft; secured by key. 

Two mitre pinions D, D, of cast iron, each with 18 teeth, one 
for the inner end of each truck shaft, secured by key. 

One longitudinal shaft E, of wrought iron, 2 J" in diameter, 
with collar and screw to secure it. It has long feathers in 
front to receive the clutch pinion, and short in rear for the 
spur wheel. 

One clutch mitre pinion E, of metal, 18 teeth, with slots to fit 
feathers on longitudinal shaft. 

One iron lever for clutch, with pivoting bolt and key, and also 
keep pin with chain. 

One spur wheel G, of cast iron, 62 teeth, with ^lot to fitfeatlier 
on the longitudinal shaft. 

One double pinion of metal, H, 10 teeth on spur part, 19 teeth 
on bevel part, with collar and pin to secure it. 

* They haye been 1" in diameter, but one hole of such is to be plugged up. 


Fittings. 


(Plate 

XXXYI) 


One eaxiss Bliafc, of iron, 2'^ in diameter, with two 

collars •with screws to -secure, and two winch handles to 
work it. 

One bevel pinion of cast iron, J, 19 teeth, for cross shaft, with 
key to secure it. 

One cast-iron bollard K, for rear end of longitudinal shaft, with 
two keys to secure it. 

(.)iie ir()u block, with two sheaves, and tee shank. 

One metal shell, with one sheaf, secured by pin and key. 

'.riie truck shafts are held each in a cast-iron bracket with two 
metal bearings bolted under the rear truck plate. Each metal bear- 
iug is made in two parts, an uj>per and an \iiider, the latter i^art 
Ijeing held in the bracket by a cap with two screws, so that hy 
simply removing the cap the shaft is released from its bearing; the 
latter is provided with a lubricating hole. The longitudinal shaft 
i>s held in »similar bearings and brackets, one bolted to the rear 
truck plate between the brackets of the truck shafts, and the other 
under the rear bottom plate. The collar with screw secures the 
shaft in trpnt of the rear bracket, the clutch slides upon the front 
of the shaft, the spur wheel is placed immediately behind its rear 
bracket, and the liollard upon the rear end. The clutch lever is 
pivoted to a small bracket bolted to the left truck shaft bracket. 
This lever is fork-shaped at the end, each arm with a stud upon it, 
vvhich lies in a groove round the clutch, so that wlien the lever is 
moved to the front or rear it will cany the clutch with it, hut at 
the same time it will not interfere -with the clutch revolving 
wnth its shaft. When the clutch pinion is thrown forw^ard into 
crear with the mitre pinions of the truck shafts and the spur wheel 
on the longitudinal shaft made to revolve, the trucks must move, 
the bevel pinions on the otlier ends of the truck shaft being in 
‘ gear with the truck pinions. If, however, the clutch pinion be 
thrown back out of gear with the mitre pinions of the truck shafts, 
though the spur wheel be moved the trucks will not be ajffected. 
The lever is retained in either position required by its keep- 
pin, which fils into a hole in a guide plate under the left of the 
platform. 

The double pinion fits upon a spindle bolted upon the rear 
transom, its spur portion gearing Into the spur wheel of the longi- 
tudinal shaft, and its bevel portion into the bevel pinion of the 
cross shaft, which is supported in two similar brackets to those oi‘ 
the other shafts bolted to the rear transom. The clutch pinion 
being in gear, turning the winch handles from rear to front will 
traverse the platform to the right, and turning them from front to 
mar to the left. The gain of power in traversing, neglecting 
friction, IS 2T5 to-L & » 

Upon the top of the rear transom a bracket of wrought-iron is 
bolted, to vdnch tlie double block is attached and to the Tight the shell 
otthe single block m such a position as to lead the fall to the bollard, 
ine cluteii pinion being out of gear, and the fall passed round the " 
DOiiaxd ana held, when the winch handles are turned from rear to 
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front, tlie carriage, being on its rollers, mil be run back. Tlie gain 
of power is 22 to 1, exclusive of sheaves, and 110 to» 1 inclusive, 
friction neglected. The exposed parts of the gear are protected by 
a cover. 

For future manufacture it is approved that the winch handles L. of C., 
shall work within the length of the platform. This is arranged as § 3347. 
follows:— The winch handles are on short shafts, which pass 
through the sides of the platform, and have pinions on their inner 
ends, these gear into intermediate pinions also on short shafts, and 
these latter into pinions on the ends of a long shaft which lies 
across the platform under the buffer. The intermediate short shaft 
is connected by mitre gear with a longitudinal shaft held in a 
bearing, bolted over the rear transom, and which has a pinion on 
its rear extremity which turns the spur wheel on the bollard 
.spindle. 

If the gear is worked by one handle at the rear instead of two 
side handles, the parts are the same as before, except that there is 
no cross shaft, w’ith pinion, &c., nor double pinion, and instead of 
the latter to drive the spur wheel there is a simple spur pinion of 
cast iron with ten teeth. This latter is keyed in the iisual manner 
on its spindle, wdiich is supported hr two metal bearings, attached 
to the rear transom. The winch handle, which is bent to clear the 
bollard, fits upon the spindle. The gain in power in traversing, 
is 21'5 to 1. Ihinning back, exclusive of the sheaves, 22 to 1, i.e. 
ill both cases the same as with handles at side. 

Except the hearing surfaces the whole of the gear receives two 
coats of Pulford’s black. 

9" E.M.L. OF 12 Tons Cx^semate Platfoem, Elsw'ick Patt f.rv 

This platform is one "which was specially constructed for the 9" 9"n.M.L. of 
Elswick pal'.ern caiTiages ; its sides of girder iron 12" instead of 12 tons case- 
10" deep as in the service pattern ; they are bent round to meet in _ 

front, as in the latter platform, hut connected in a somewhat pattern 7sw 
different manner throughout then* length. The chief peculiarity of L. of 0.', 
the platform is that it has but three trucks, one in front, and two for 

in rear. The front truck is of larger diameter than the others, and 
is placed between tlie breast of the platform and the front transom 
at right angles to the longitudinal axis of the platform, and pro- 
jecting through the bottom plate. The flange of each rear truck is 
bolted directly to the girder side. 

All the platforms of this pattern have been fitted with the 
Elswick compressor, but neither the bars nor the tripper are inter- 
changeable with the same fitments of the service pattern platform, 
and the latter is placed on the left side. 

They were not fitted with gear. * 

Some of the platforms have been converted to dwarf "D” 
pivot, 2" higlier than the service pattern. Weight, 1084- cwt. • 
tonnage, 8‘40G tons. . - > 

Others have been converted to dwarf “A'” pivot. ' Weight 
99 ewt. ; tonnage, 7'735 tons. 


0^'B.MX. of 
12 tons dwarf 
l>latform, 

** A ” pivot, 
Mark L 
E.O.D. photo* 
lithograph, 
lao. (Hate 
XXXTII.) 
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9" E.M.L. OF 12 Tons Dwarf Platform “ A ” Pivot. Mark T 

The 9" dwarf platform “A” pivot is of similar construction to- 
the 7" dwarf A pivot, taking the same flanges and trucks as the 
latter, but having the fittings for the compressor or buffer already- 
mentioned in the description of the 9" casemate platform as 
peculiar to the 9". 

No traversing gear with side handles has yet been made for 
this platform. 

The traversing gear with one handle at the rear is on the 
same plan as the gear for the casemate platform, the pivot bein« 
the “A” in both cases, but the large wheel a, Plate XXXVII 
on the -longitudinal shaft is a bevel instead of a spur wheel’ 
and both it and the pinion h, which works it, are placed to the 
front instead of the rear of the bracket bearing of the shaft 
This is done on account of the different arrangement of the 
running-back gear. In order to get greater gain of power in 
this the bollard has a bevel wheel c fixed to it, and is placed 
upon a spindle (that of the pinion working the large wheel) above 
the longitudinal sliaft instead of on it, whfle a pinion d upon 
the extremity of the latter gears into its wheel, thus turnins it 
as the shaft turns. ° 

The parts of the gear are as follows : — 

Two bevel wheels of cast iron, e, 42 teeth, one secured to each 
hind truck by four screws. 

Two truck shafts of wrought-iron, 2J" diameter, each with 
collar and key to secure it. 

Two bevel pinions / of cast iron, 14 teeth, one for the outer end 
ot each truck shaft, with key to secure it. 

Two bevel wheels ff, of cast iron, 38 teeth, one for the inner end 
ot each truck shaft, secured by key. 

One longitudinal shaft of wrought-iron, 2^" in diameter, with 
collar and key. 

One clutch pinion h, of metal, 18 teeth, with slots to fit feathers 
on front of longitudinal sliaft. 

One lever of wrought-iron for clutch, with pivot pin and kev, 

and also keep pm with chain. ^ . 

One bevel wheel of cast iron a, 48 teeth, with slot to fit over 
feather on longitudinal shsift. 

One spindle of wrought iron, in diameter, with collar and 

key to secure it, and winch haiidJe to work it bv 

One bevel pinion of cast iron h, 12 teeth, for inner end of 
spindle, with key to secure it. 

forrear end of longi- 
tudinal shaft, with key to secure it. 

One cast-iron bollard, metal bouched. 

to metal bouched, 32 tgeth, attached 

One movable block with two sheaves 

One fised shell with one sheaf. 

Gm of power in tareising, 35 ; 1 ; in running back, 32 ; 1 . 

The truck shafts are eupporled in three brackets beneath the 
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rear truck plate, the centre bracket also receiving the front end of 
the longitudinal shaft The bracket supporting the r^ar end of the 
latter is bolted to the rear bottom j)late, and also supports the 
spindle of the pinion and bollard. 

9'^ PuM.L. OF 12 Tons, Dwarf Platform C ’’ Pivot. Mark I. 

The platform is similar to the 7^' dwarf C,” except in the 
buffer, &c., as before. 

Those first made were fitted with traversing gear worked hj 
liandles at the side fitting on a cross shaft in rear of the rear 
transom, as in the casemate platform ; those of later manufacture 
have tlie cross shaft passing through tlie sides nearer to the centre. 
The first mentioned are only used for emplacements not requiring 
more than loO"^ of training ; the last named, which are known as 
'' C,’' central,"' for emplacements requiring a larger angle of 
training. The arrangement of the gear is the same in both cases, 
6xcej)t in the first motion. 

The pivot of the platform being in the centre, and j^lie front 
and rear trucks the same size, the trucks put in gear are a front 
and a rear truck upon the same side. These are set in motion by 
means of pinions on .a long shaft, an intermediate pinion having, 
from the position of the rear truck, to be used between it and the 
pinion of the shaft. The long shaft has a pinion uj)oii its 
rear extremity for the clutch to gear into. The latter is placed 
above tlie pinion, upon the shaft which carries the large spur 
wheel and the bollard, in the same manner as they are carried in 
the casemate platform, except that the spur wheel goes to the 
front of the supporting bracket. The ^ur wheel is worked in the 
usual manner by a pinion, the latter being set in motion by the 
cross shaft and two intermediate bevel pinions. 

Tlie parts of the gear are as follows ; — 

Two cast-iron bevel wheels A, A, Plate XXXVIII, 40 teeth, one 
attached by four screws to the left front truck, the other in 
the same way to the left rear truck. 

One truck spindle P, of wrought-iron, 2'' in diameter, with 
collar and pin to secure it the inner end, and collar and 
hexagonal nut and pin cm the outer end. 

One cast-iron double pinioif B, metal boiiched, 18 teeth on each 
part to fit on truck spindle and gear in truck wheel. 

One long longitudinal shaft C, of wrought-iron, 2|''' in 
diameter. 

Two bevel pinions of cast iron, D, D, 18 teeth, each with key 
to secure it on long shaft, one in front front hearing 
to gear in front truck, one in front oS rear bearing to gear 
in cTor^ile pinion. 

One spur pinion (not shown in figure), of cas# iron, 22 teeth, 
with key to secure it on rear end of long'shaft. ^ 

One short longitudinal shaft F, in diameter. 


9'^ R.ALL. of 
12 tons dwarf 
platform, 0 
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One clutcli spur pillion O; of east iron; metal bouclied, 2S 
teeth, fwith slots to fit long feathers on iToiit of last named 
shaft. 

One clutch lever H, of wronght-iroii, with pivot holt and pin,, 
and also securing pin with chain. 

One cast-iron spur wheel I, 62 teeth, with key to secure it 
on last named shaft in front of rear bearing. 

(■)ne cast-iron bollard J, with two keys to secure it on same 
shaft in rear of bearing. 

One spindle K, of %vrought-iron, 2|-'^in diameter. 

One spur pinion L, of cast iron, 13 teeth, with key to secure it 
on front of spindle. 

One bevel pinion M, of cast iron, 35 teeth, with key to secure 
it on rear of spindle. 

One cross shaft N, of wrought iron, 2'" in diameter, with two 
collars, with screws to secure it, and two winch handles to 
■work it 

One bevel pinion of cast iron 0, 15 teeth, with key to secure it 
on cross shaft. 

. One rpovable block, with two sheaves. 

One fixed shell, with one sheaf. 

The central gear is similar to that of the 11'', Plate XLII, 
page 238, but without the spur wheel and pinion in the first motion. 
The wheels and pinions are the same as just described for the rear 
arrangement, so far as the spur pinion, L, into which a spur pinion 
of 13 teeth, upon the rear of a short longitudinal shaft, gears. This 
shaft serves to carry the motion from the centre of the platform, 
having upon its front extremity a bevel wheel, 27 teeth, which the 
bevel pinion, 15, of a cross shaft drives, the latter passing through 
tlie sides of the platform, dlid having a winch handle on each end. 
TliS platform, fitted with central gear, has no wooden side step, but 
on each side an iron one. 

The long longitudinal slxaft is supported under the left of the 
platform in three cast-iron brackets of the usual description ; one 
bolted to tlie front truck plate, one to the pivot plate, and one to 
the rear truck plate, and to a stay of plate strengthened by tee iron 
wiiich is riveted across the platform to the knee stays. The truck, 
spindle is supported in a bracket Jboltecl also to this stay and to the 
rear truck plate, while to the spindle bracket a smaller one for the 
pivot of the clutch lever is attached, The short longitudinal shaft 
is held in the rear bracket of the long shaft, and in a t3racket bolted 
to the rear bottom plate, the latter bracket also receives the spindle 
of the spur wheel pinion. The cross shaft is held as usual in two 
brackets projecting from the rear transom. 

It has been |ipproved to lengthen the winch handle shaft, in 
platforms fitted witjpi central gear, to enable the winch handle to 
clear the side arms on the right side of the platform. » 


JIM.L, 12 TOSS Dm^AKF Platfobm "C. '' Pitot, 7^ PiiiArTTiv, > t 

With derrick, loading stage, -and rear traYersing geJr for sunken 
way. 

This platforni is generally siindar iii constractioii and gear to , ■ ■■ 

the ordinary ‘‘ C pivot platform with rear gear previoiisly described, 
the only difference being that it is fitted with a loading stage and 
two derricks, and that the traversing gear is arranged to be worked 
from the sunken way. 

In the traversing gear the cross winch handle spindle Is, see 
Plate XXXVIII, with its bevel pinion G is removed, also the short, 
longitudinal second motion spindle with the wdieel K. The pinion 
L is retained on the new second motion spindle. 

The folio wingmdditioiial gear is required 

Winch handle spindle : of W.I. ,2^' diaiiiete,r, with ' collar and 
screw. 

Pillion for spindle of M.O.T. 12 teeth 4*75^^ diameter, second 
motion spindle of W.I. 2'^ diameter, with collar and screw. 

Wheel for spindle of M.C.I. 25 teeth, 9*94'" diameter. 

Bracket G.I. with W.I. stay supporting winch handle and second 
motion spindles. 

Clutch lever. (The handle is straightened and shortened). 

Bracket securing clutch lever handle of C.I. with "WI. stay. 

The C.I. bracket is bolted beneath the rear transom of the 
platform to the right of the bracket supporting the bollard spindle. 

The bracket is connected by the W.I. stay with the rear of the rear 
truck plate. The winch handle and second motion spindles are 
supported in double metal bushed bearings in the lower part of the 
bracket and are secured each by a collar attached by a screw. The 
rear end of the first spindle takes the service winch handle, the 
pinion fits on the spindle between the bearings and gears with the 
wheel on the second motion spindle. The original second motion 
pinion fits on the front end of the latter spindle and gears with the 
wheel on the bollard spindle. 

A malleable G.I. socket is bolted to the front of the platform at Loading 
eacli side. A W.I. derrick post revolves in metal bushed bearings demok. 
in this socket ; it is supported on 29 metal balls *625" diameter in 
n, groove formed in the top of the socket, a corresponding groove in 
the post fitting over them. A inetal hand, attached by six screwvs 
to the post, covers the joint. There is an oil channel formed in the 
post for lubricating the upper bearing. 

A jib is hinged to the derrick post. It consists of two curved 
side plates of wrought iron *3125^' thick, connected by distance 
studs, and at the top by a pin, *125" diameter, wkicli takes 1 he hook 
of the upper block of the loading tackle. At their lower ('iids the 
sides are strengthened by stiflening plates, and* arc formed each 
with an eye,# through which a jfin passes connecting tlie jib to a 
loop formed '"on the derrick post. The pin is secured by a collar 
and steel pin. The jib iskei^t in position by aj^pawd, wdiich pivots 
on a pin at the top of the post and engages one of "the studs 
connecting the side plates. The pawd is formed wdth a handle, 
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and the pa^vl pin is connected ^dtli the side plate of the jib by a 
collar and chain. 

A cleat is riveted to each side plate, above the toj) of the 
post. 

A bent W.T. girder is bolted to each side of the platform at the 
front, and projects t'uree feet beyond it. A teak flooring for the 
loading numbers to stand on, 5' x 3' rounded off at the front is 
supported on the girders. Steps leading to the floor are fixed to 
each girder, consisting on each side of two W.I. side plates connected 
by two angle iron steps boarded over, and fitted with stanchions 
and handrail. The steps on each side are connected by diagonal 
stays of wrought iron. A handrail runs along the front of the stage 
and connects the upper stanchions on each side. 

9 ' E.MX. OF 12 Tons, Dwarf Platform ^'D’' Pivot. 
Mark I. 

This platform is similar to the 1 ” dwarf D/' except in the 
buffer, &c., before mentioned. 

It ha^ only been fitted with traversing gear set in motion by 
handles at the side. 

The pivot being to tlie rear of the platform, the front trucks are 
placed in gear and are driven by means of a long shaft, which has a 
clutch upon its rear extremity. In prolongation of the long shaft 
and to the rear of it is the shaft carrying the spur wheel, this has a 
fixed clutch upon its front exteniity,iiito which the sliding clutch 
can gear, so uniting the shafts. The spur wheel is driven in the 
usual way, but the cross shaft is placed under the sides of the 
platform instead of to the rear of the rear transom. 

The parts of the gear arenas follows : — 

Two cast-iron bevel wheels A, A, Plate XXXIX, 34 teeth, one 
attached to each front truck by four screws. 

One truck shaft D, of wrought iron, 2 in diameter, with collar 
and screw to secure it on the right. 

One bevel pinion of cast-iron 0, 32 teeth, for left extremity of 
track shaft, with key to secure it. 

One mitre pinion F, of cast-iron, 38 teeth, with key to secure 
on truck shaft to the left -of right bearing. 

One double pinion G, of cast-iron, metal bouclied, 32 teeth on 
part which gears in truck, 38 on the other portion. 

One long shaft J, of wrought iron, 2|" in diameter. 

One bevel pinion H, of cast iron, 16 teeth, with key to secure it 
upon front of long shaft. 

One metal clutch L, with slots to fit feathers on rear of long 
shaft. 

One clutch lever. X, of wrought iron, with pivot pin and key, 
and also keep pin with chain. 

One short shaft K, of wrought iron, 2|'' in diameter. 

One clutch L", of cast iron with key to secure it on front of short 
shaft. 
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One spur wheel W; of cast4roii, 65 teeth, with ^ey to secure on 
short shaft, between its bearings. 

One cast-iron bollard U, with two keys for rear end of short 
shaft. 

One wroiiglit-iron spindle Q, with collar and hexagonal nut for 
each end. 

One double pinion V, of cast-iron, metal bouched, for spindle, 

12 teeth on spur portion to drive spur wheel, 27 teeth on 
bevel portion. 

One cross shaft E, of wrought-iron, 2'^ in diameter, with two* 
collars with screws to secure it, and two winch handles to 
work it 

One cast-iron bevel pinion Y, 15 teeth, for cross shaft. 

One moveable double block, and one fixed single block. 

Gain of power in traversing 36*6 : 1, and in running back 
34*6: 1. 

The truck shaft is held in two bearings of the usual description 
bolted under the front truck plate, the right hand also receiving the 
point of the long shaft. The latter is also supported ^y a centre 
bearing of cast-iron and a rear bearing of metal, the former bolted 
to the pivot plate, the latter to the rear truck plate. The front 
bearing of the short shaft is bolted upon the sabicu block plate, its 
rear bearing, w’hich also takes the spindle, to the rear bottom plate. 

The brackets for the cross shaft are bolted, one under each side and 
the rear bottom plate, projecting inwmrds. 

10'^ RM.L. OF 18 Toxs, Casemate Platfoem. Mabk I. 

This platform consists of two sid^s, five transoms, two truck 
plates, one top plate, four flanged feet, and four trucks. mate 

The sides (see Fig.) are made “ fish-bellied ” in form, each side form, Mark I 
being '‘ built up,'' by riveting two pieces of plate of the required 
shape to two pieces of tee iron 6f'' wide in the tee. The upper tee HthogmpEs,^" 
iron is straight and forms the upper surface of tlie side, the under issandissl.) 
one bent to correspond to the fish belly of the plates, which latter § 
lie upon the webs of the former. The w^ebs touch each other in Oonstmction. 
front, the depth of the side there being 6J'', in rear they do not, but 
have a packing piece between th^m, the depth being ; in the 
middle the greatest depth is 18". When the upper surface of the 


Fig. 69. 



side stands at 4°, the ends are vertical : the interior surfaces of the 
parts are painted with Pulford^s black, before being riveted together, 
and when complett!! the side is.planed in the usual manner. 

(m,€.) • Q 
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Tlie front transom is of plate, %vitli a piece of angle iron 
riveted alon| tlie iipper edge and aiiotlier pi ca along the lower 
edge. 

The second transom is of plate, riveted to a three-sided 
frame of angle iron: the plate had a circular hole in the centre; 
for the end of the piston rod to enter wdien the carriage is run 
up. . . 

The third and fourth transoms are each of 1" plate riveted on 
three sides to a frame of angle iron. 

The fifth transom is also of 1" plate, with angle iron riveted all 
round except where a space is left at the upper edge to admit of the 
cap of the buffer, when the transom is in position, hearing against 
the plate. 

The top plate and truck plates are each I'' in thickness. 

The flanged feet, both front and rear, are formed in the same 
manner as the front in the 7" and 9" casemate platforms, that is^ 
with the flanges unconnected. 

In some platforms, in order to admit of a greater angle of traverse, 
the front trucks have been moved closer to each other, and their 
feet made of angle iron in one piece. The front trucks are 10'' in 
diameter and the rear 13", and the former are coned to the 
pivot. 

Since March 1682, both front and rear trucks have been made 
of steel with bushes of P.B. 

The front transom, its angle iron being on the inner side, is 
secured between the front extremities of the sides by iron knees 
which are bolted to the sides and to itself. The second triinsoiii is 
slightly let into the sides, 1 ' from the front. The top })Iate lies 
over the front transom and sides and upon the angle iron of the 
second transom, and is bolted to all. The third and fourtli transoms 
rest upon the lower tees of the sides, and are bolted to tlie latter, 
respectively at 4' 8" and 8' 4" from the front The firtli or rear 
transom is let into and bolted to the sides 4^" from their rear 
extremities ; this, as well as all the other transoms, stand vertical 
w^hen the sides of the platform are at the correct slope. The front 
truck plate is bolted beneath the front of the sides, and tlie rear 
truck plate 10|' more to the rear, angular packing pieces being 
placed between the latter and the sides. The flanged feet are bolted 
beneath the truck plates at t&e correct set to suit the A ’’ pdvot 
and the trucks secured in them on 3" axles by double nuts. 

The platform has the following fittings, namely, — 

Foot planks, two on each side of the bufier, the outer 9" wide, 
and the inner 7|", attached to supporting blocks, which rest upon 
and are holted to the angle iron of the fourth and rear transoms. 

A stop for the carriage when run up, formed in the same manner 
as in the 7" and 9" platforms, but with five buffers, the india-rubber 
rings of which are 5|" thick, and their spindles 8-|"Jong ; the edges 
of the angle iron and wood block are now rounded to prevent injury 
to the^^fall^of the loading tackle. Alternate rings of felt and 
galvanized iron will in future be substituted for the india-rubber 
rings of the stops, as in the lower natures of platforms. 
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Stops to receive the carriage on recoil, placed 2' from the 
rear extremities of the side ; the spindles of these aip 6" long. 

A pointer as in the 9" platforms.^ 

Eye bolts and staples for the side arm brackets, as in llie 7" 
and 9'^ platforms. 

Two snatch blocks for loading tackle are attached to the top 
plate. Mark II blocks differ from Mark I (see Fig.) in liaving 
the bottom of the knuckle (a) formed into a stop, to prevent 
the block falling over and being injured by the carriage when 
; runnp. 



The fittings for the hydraulic buffer are a front hearing plate of 
angle iron, which is riveted to the topi of the fourth transom, and a 
rear healing plate of plate iron riveted to the rear transom. The 
holding-down bands are the same as those of the T'^'or 9'^ platforms, 
as is also the staxfie for the spanner. The holes in the piston of 
the buffer are *8'' in diameter ; its cap, flange, and cover are made 
of wrought iron. 

The traversing and running-back gear, handles at the side, is 
similar in its parts and working to that of the 9^' casemate platform, 
but the number of teeth in the spur wdieel is 62, in the bevel 
portion of the double pinion w%ich gears into the pinion of the 
cross shaft 27, and in the latter pinion 15. The gain of power in 
traversing is 40 : 1, and in running back, exclusive of the sheaves, 
41 : 1. 

For future manufacture it is approved to arrange the winch 
handles to work within the length of the platform, similarly to 
those of the 9"' casemate platform. 

It was at first approved that the winch handle shaft should lie 
over the girfler sides, but only three platforfhs were so altered. 

The traversing and running-back gear, handle at the rear, is 
similar to the corresponding 9" gear, but to. increase the gain of 
power, an additional spur wheel and pinion are introduced; these 
are cast in one^and secured upon a spindle by a collar and 
(M.a) ^ , Q 2 
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hexagonal nut. The driving pinion has 12 teeth and gears in this 
intermediate fwheel, which has 46 teeth ; the pinion of the latter 
has 12 teeth and gears in the spur wheel of the shaft, which wheel 
has 46 teeth. The bracket of the spindle of the driving pinion is 
of metal and in two parts, as in the 9" gear. The gain of power in 
traversing is 50 : 1 and in running back 52 : 1. 

10'' E.MX. or 18 tons. Casemate Platfojrm. Mark II (High.) 

: This platform is constructed for the 10'' carriage, Mark II 

(low), and to make up for the lowness of the brackets of that 
carnage is made of greater height than the ordinary casemate 
platform, Mark I. 

The frame of the platform is tlie same as that of Mark I, except 
that in consequence of the well of the carriage extending down 
between the sides, the third transom is removed and the fourth 
moved to the rear, to within 2' 5^' of the rear extremity of the 
platform. A bottom plate is also added, extending from this 
transom to the rear. 

To raise the frame to the necessary height 18" trucks are used 
both in front and rear, and packing pieces placed between the sides 
and the truck plates, those over the front truck plate being rect- 
angular, and over the rear angular. 

In consequence of the form of the carriage the buffer has to lie 
very low between the sides of the platform ; it is therefore sup- 
ported in rear in a solid forging bolted beneath the bottom plate and 
strengthened by stays ; in this bearing it is secured by two pieces 
of angle iron held each by a bolt nutted in rear. A bearing for 
the front of the buffer is formed by pieces of angle iron riveted 
together, and bolted across beneath the sides ; upon this the buffer 
IS secured by a band in the^ "usual vray. The plug for the buffer is 
special. 

The stops for the carriage when run up, are fixed to the second 
transom, those for the carriage on recoil to the rear transom Ijut 
one. The platform has no foot planks. 

•1 traversing and running back gear, which is worked by two 
side handles, is similar to the casemate platform, Mark I, but the 
longitudinal shaft instead of lying central is to the left, to clear the 
buffer, which necessitates the right truck shaft being longer than 
the left. ^ 

The parts are as follows : — 

Two cast-iron bevel wheels for hind trucks, 25 teeth. 

Two truck shafts, 2|" ; the right the longer, and with collar and 
screw.. 

One cast-iron bevel pinion, 17 teeth, with key, for right of right 
truck shaft. 

One cast-iron bevel pinion, 27 teeth, with key, for left of ri<^ht 
truck sh^ft. ° 

One cast-iron Opuhle pinion, with key, for left shaft, 17 teeth 
''''hich gears in truck, 27 on that whicli gears in 
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One shaft, with collar and screw. 

One metal clutch for shaft, 27 teeth. i 

One spur wheel of cast iron, 65 teeth, with key to secure it on 
shaft in rear of the rear bracket. 

One bollard with tw^o keys for same shaft. 

One spindle with collar and hexagonal nut. 

One cast-iron double pinion, 13 teeth on spur portion, 27 on 
bevel portion. 

One cross shaft, 2'', with two collars with screws and two 
winch handles of 17" radius. 

One cast-iron pinion, 16 teeth, with key for cross shaft. 

One double and one single block. 

The truck shafts are held in brackets of the usual form bolted 
under the truck plate, the centre bracket also serving for the front 
of the longitudinal shaft. The latter shaft is also held in two 
brackets bolted under the bottom plate. The bearings for the 
spindle and for the cross shaft are bolted to the rear transom, to 
which is also bolted the shell of the single block : the double block 
when in use is attached to the same transom. 

The gain of power in traversing is 43 : 1, and in running back, 
without reckoning the sheaves, 32 : 1. 

For future manufacture the gear is arranged for the winch 
handles to work within the length of the platform, as in Mark I, 
but the cross shaft is carried through the sides of the platform over 
the buffer, a bevel pinion on it driving a corresponding wheel upon 
the front of a short longitudinal shaft, upon the rear of which 
there is a spur pinion gearing into the usual large spur wheel. 

The guns in certain forts at Spithead being required to fire L. ofO., 
over a sill 9" higher than ordinary, a special pattern has been 
approved for them, raised 9" in heignt by knee stays between 
the sides and truck plates, and by using 24" tracks in rear. At 
the same time the gear is arranged to work ■within the length of 
the platform somewhat similarly to that of the platform of ordinary 
height ; hut instead of the cross shaft passing through the sides of 
the platform, the winch handles are carried on two short shafts held 
in bearings under the sides; on the inner ends of these are spur 
pinions, into which gear pinions on the ends of a connecting cross 
shaft lying above the buifer. A f%w platforms for these works were 
converted in course of manufacture by having 9' Vpacking pieces 
inserted between the sides and the truck plates, the existing trucks 
being retained. 

10' E.M.L. OF 18 TONS, Dwakf Platform, A ” Pivot. Mark I. 

This platform is the same as the casemate •!()" Mark I, in 
general construction, but raised to the requisitS height by means of tons, dwarf 
a sabicii block with plate and packing pieces over 18" trucks in 
front, and knee stays over 24" trucks in rear. Jhe flanges of the Mark!, 
feet are not connected either in front or rear. • 

The fittings of^the platform are the same as in the casemate. 
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except tliat the side step is added on each side, hooked to staples 
for the purpose. The steps are 9' 2" long by 10" wide. 

The traversing -and-running-baek gear with handle at the rear 
IS on a similar plan to that of the 9" or 10" casemate ; the wheels 
and pinions are as follows : — 

Truck wheels, 35 teeth. 

Pinions which gear in the truck wheels, 15, 

Clutch, which is of cast iron, metal bouched, 21. 

Pinions on the truck shafts in which the clutch gears, 24. 

Spur wheel, which is placed to the rear of the shaft bracket, 46 

Spur pinion, 12. 

Spur wheel to drive foregoing, 46. 

Spur pinion in one with previous wheel, 12. 

^ To^ form a support for the front brackets for the spindles, a 
piate is fitted across the platform in front of the rear transom, 
and strengthened by two pieces of tee iron from itself to the 
transom. 

_ A few platforms have been fitted with gear set in motion by 
Sid© Xian dies, similar to tii8.t of the 9 ^^ or 10^"^ casemate ^ear, 
handles at the side ; it is the same as the preceding in the truck 
wheels, truck shafts with their pinions and the clutch lever : the ■ 
spur wheel has 62 teeth, its driving pinion 10, the bevel pinion on 
the same spindle with the previous 27, and the bevel pinion of the 
cross shaft 15. The cross shaft instead of projecting to the rear of 
the platform lies under its sides, so that instead of there bein”' one 
pinion, a double one between the spur wheel and pinion of the 
cross shaft, there are two on the same spindle, a spur pinion to 
gear in the spur wheel, and a bevel pinion to gear in the pinion of 
the cross shaft. 


10" E.M.L. OP 18 Tons, Dwarf Platform, “G” Pivot. Mauk I. 

i8tong,dwaxf v ^ dwarf “A,” hut with knee stays 
gktfora, between the sides and truck plates, and 24" trucks both front and 

“0 piTot. rear. A nivot nlate is i.,. . p. xyuu duu 


“0”piTOt 

Mark L 


’■t ' 


IS placed from the third to the fourth transom 

pbfot bolt*^ 

is ^^eh the platform 

IS fitted, IS as in the 9 dwarf 0, “rear ” or “central” Tbp, 

number cf teeth in the wheels and pinions of the rear gear which 
IS arranged similarly to that of the 9", are as follows 

Truck wheels, 35 teeth. 

Double pinion, metal bouched, 16 teeth on each part. 

Bevel pinions of long shaft, 15. ^ 

Spur pinion of long shaft, 27. 

Cast-iron clutdi, Sietal bouched. 23 

Spur wheel, 62. ; 

Piniou wMch drives spur wheel, 11. 

Bevel pinion on same spindle, 15. 

Bevel pinion of ecoss shaft, 15. . 
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Tlie central gear, Avliicli is aiTanged like tliat of the Plate 
XLII, page 238, is the same as the previoiis only so far as the 
bevel pinions of the long shaft; after which it is as foftows : — 

Spur phiiion of long shaft, 23 teeth. 

Clutch, 23. 

Bevel wheel on front of same longitudinal shaft as clutch, 35- 

Bevel pinion gearing in preceding, 15. 

Spur wheel on spindle of latter, 62. 

Spur pinion on cross shaft gearing in spur wheel, 12. 

The gain of powder is 42*8 : 1 for traversing or running back. 

10^' E.M.L. OF 18 Tons, Dwarf Platform, G ” Pivot, 7' Para- 
PET, WITH Derrick, Loalihg Stage and Bear Travftising 
■ , Gear ' FOE Sunken Way. ■ 

This platform in construction is similar to the preceding, and 
in gear and fittings is generally- similar to the 9'^E.M.L. T'" parapet, 
p. 227, 'with the following slight exceptions: — • 

The bracket for the clutch lever handle is of wrought iron. 

Tlic side plates of the jib of the derrick are comiected by a 
series of stay plates instead of distance studs. An eye i§ riveted 
bet^veeu the plates at the tof) for the hook of the upper block of 
the loading tackle, and a pin for the pawl of the derrick post 
below tlie cleats. 

A W.L supporting bracket is attached by two screws to the 
lower part of the derrick post socket. This bracket supports a 
W.I. shackle, with pin for the snatch block of the loading tackle. 

TliC girders supporting the loading stage are bolted to the front 
truck plate. The floor is wider, 6' 1Q*5'' by 4' 7^i There is no 
front handrail, and the stays connecting the steps on each side are 
of steel plate. ■ 

Tlie pinion on the winch handle spindle is of M.C.L, 11 teeth, 
4*370'^ diameter. The wiieel on the second motion spindle is of 
44 teeth, 17*507'' diameter. 

1C" E.M.L. OF 18 Tons, Dwlvrf Platform, " D ” Pivot. Mark I. 

This is the same as the C pivot platform, except that it has 
18" tnicks in rear and a sabicu biopk with plate and angular pack- 
ing pieces between the sides and the rear truck plate, and to suit 
the position of the pivot, the pivot plate jilaced from the fourth 
transom to the block. 

The traversing and running-back gear is the same as in the 9" 
D platform, except that the number of teeth in the different wiieels 
and pinions varies, viz. : — 

Truck wiieels, A, 35 teeth. 

Bevel pinion B, to gear in right truck wdieet 30. 

Mitre pinirRi of truck shaft, 30. 

Double pillion, metal boiiched, 30 on each jiart. 

Mitre pinion c, of long shaft, 16. * * 

Spur wheel, D, 62. 


10" BAI.L. of 
IS tons, dwarf 
platform. 

D pivot 
Mark I. 

Plate XE/. 

(See also 
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136ar»dl3GA.> 
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Double pinion E, 12 teetii in spur part, 35 in bevel part. 

Pinion F, of cross shaft, 15. 

Gain of power in traversing, 39-25 : 1 ; in running back^ 
42-75: 1. 

The longitudinal shaft is also carried on the left side. 


10''Il.M.L. OF 18 Tons, Small Poet Platfoem. Maek I. 

This is the same in general construction as the 10^' casemate 
platform, Mark I, but is raised 6'^ by the introduction of packing 
pieces, the front trucks also being made 13" in diameter. The 
traversing and running back gear is also the same. 

The hydraulic lift of the carriage being central necessitates the 
use of two hydraulic buffers on the platform, one at each side ; 
they are of the service pattern, with 1" holes in their pistons. 


11'" or 12" E.M.L. of 25 Tons, Casemate Platfoem. Maek I. 

The coi^struction of this platform is the same as that of the 
10" casemate, Mark I, but underneath the ends of the sides and 
rear transom a bottom plate is bolted, a piece of angle iron being 
riveted along the back of the transom for attachment to the latter, 
and a diagonal stay with two arms is placed between the third and 
fourth transoms. The greatest depth of the side is 20", its depth 
in rear 11|", and in front while the width of the tees is 6f "- 

The brackets for the side arms and spindles of the buffer stops 
are the same as in the 10" platform. 

The trucks are now made of steel, with hushes of P.B., the 
axles are stronger, and are semred by cotters and keys instead of 
nuts, so as to avoid their being weakened by the threads. The 
edges of the angle iron and wood blocks of the front buffer stops 
are rounded, as in the 10" platforms. 

If fitted for the Elswick compressor, the fitments are the same 
and interchangeable with those of the 9" platform. When so 
fitted, the footplanks are 15" wide, and the short planks between 
the fifth and sixth transom 6" wide. These platforms had six 
transoms, of which, when they are altered to take the buffer, tlio 
fourth from the front is removed.'^ In addition to this alteration 
and removing the bars, &c., the top and bottom angle iron of the 
rear transom have to he cut to allow of the buffer bearing against 
the plate, a hole to admit the piston rod has to be made in the 
second transom, and the top of the fourth slightly hollowed out,, 
when the usual fitments for the buffer are added 

If the platform is fitted for the buffer, the footplanks are 
lOJ" wide, two on each side. The fitments are interchangeable 
with those of the 10^* platforms, including the buffer, the holes, 
(four) in its piston being -8" in diameter, and its cap, “flange, and 
cover of wrought iro|i. 

A staple plate to secure a grease box (to contain 3 lbs. of greasei 
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for lubricating the bases of projectiles) is now added to all plat- 
forms for E.M.L. guns 11" and upwards. The plate is attached on 
the left side near the front. ♦ 

Before the introduction of running back gear, this platform 
was fitted with two bollards, one on either end of the rear transom. 

The traversing and running back gear, handles at the side, is 
similar to the gear of the 10" casemate, Mark I, but to increase 
the gain of power an additional pinion and wheel cast in one, 
are introduced between the spur wheel and the driving pinion on 
the cross, shaft. 

The wheels and pinions are as follows : — 

Two metal bevel wheels A, 17 teeth, for hind trucks. 

Two cast-iron pinions B, 17 teeth, to gear in truck wheels. 

Two mitre pinions, cast iron, 16 teeth, in which clutch gears. 

One metal clutch pinion c, 16 teeth. 

One spur wheel d, cast iron, 62 teeth. 

One intermediate pinion and wheel e, of cast iron, in one, 13 
teeth on the pinion, 46 on the wheel. 

One double pinion of cast iron, 13 teeth on the spur portion, 
19 teeth on the bevel portion. 

One bevel pinion for the cross shaft, 19 teeth, of cast ifon. 

A treble block is used in this and all natures of 11" plat- 
forms, instead of a double as in the 10" platform. The shafts, 
except the cross shaft, which is 2", are 2f" in diameter, and 
the radius of the winch handle is 16". The gain in power in 
traversing is 48 : 1, and in running back, 56 : 1. 

For future manufacture the gear will be arranged, as in the 
9" casemate, so that the winch handle shall work within the 
length of the platform. 

The gear set in motion by one handle at the rear is the 
same as the foregoing, except that the spur pinion F, held on a 
spindle in a metal bracket, takes the place of the double pinion 
while the cross shaft and its pinion are not required. The 
spindle of the pinion is supported in a metal bracket bolted to 
the rear transom. The gain of power is as before. 

11" OE 12" E.M.L. OF 25 Tons, Dwaef Platfoem, "'A” Pivot. 

Maek I. 

, ,, ^ 

The frame of this platform is the same as the last described, 
and it is raised to the required height in the same manner as 
the 10" dwarf A. It has not yet been fitted with traversing 
and running back gear, but a drawing has been sealed to govern 
future manufacture, handle at the rear. 

11" OB 12" E.M.L. OF 25 Tons, Dwaef Platfobm, " C Pivot. 

MabkI. # 

This platform corresponds to the lO"' dwarf C,»and is fitted 
with traversing and running back gear similar Jto the latter and 
the 9" dwarf C. 


11'" or 12" 
B.MX. of 25 
tons, dwarf 
platform. 

pirot. 

Mark!. 


11" or 12" 

of 25 

tons, dwarf 
platform. 



Mark I. 

(See E.aD. 
pliotO“Htho“ 
grapli, 139.) 
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Tlie wheels and pkiions are as follows : — 

Truck wheels, A, A, 35 teeth. 

Double pinion B, metal bouched, for truck shaft, 15 on each 
part. 

Bevel pinions c, c, of long sliaft, 15 each. 

Spur pinion n, of long shaft, 32. 

Clutch; spur pinioui metal .bouchedi. 19; teeth. 

Spur wheeb 52. 

Spur pinion which drives spur wheel, 11. 

Bevel pinion on same spindle as last, 15. 

Bevel pinion of cross shaft, 15, 

When, the gear is “ central,'.' the longitudinal shaft with its 
Xoinions, &c., remaining the same, the remainder of the gear is 
then as follows : — 

Short longitudinal, shaft F, with collar and pin. 

Metal clutch i, 14 teeth, with lever, to fit on short shaft 
and gear in spur pinion on end of long shaft. 

Bevel wheel G, 35, with key, to fit . on front extremity of 
sliart shaft. 

Spur wheel H, 46. 

Bevel pinion J, of metal, 15, on same spindle as previous, to 
gear in previous bevel wheel G. 

Spindle with screw, collar, and nut, for spur wheel. 

Cross shaft I, with jspur pinion K, 12, to gear in spur wheel. 

Bor driving bollard : — 

Spur pinion L, .12, with key on rear of short shaft. 

Spur pinion M, 19, with key on bollard spindle to gear in 
previous. 

Gain of power in traversing, 66:1; in runuing back, 47 : 1. 

The short longitudinal shaft is supported in two brackets, one 
attached to the rear transom, and one to the rear truck plate. The 
spindle of the spur wheel with pinion is held in a bracket bolted 
to the rear truck plate, and the bollard spindle in a bracket bolted 
to the transom. The cross shaft passes through metal bearings 
bolted in the sides of the platform about 6' from the rear. 

The winch handle shaft has been lengthened to allow the 
winch handle to clear the side arms, of the right side of the plat- 
form. 

Platform wdth central gear have a short wood step and an iron 
step at each side instead of one long wooden one. 

Platforms mounted in emplacement having sunken ways for 
loading stages do not require to be iitted with snatch blocks for 
loading tackle. 














It lias been approved to attacli a clip plate, Eig. 70, to the 
pivot plate, in front of the pivot plug to prevent the latter being 
displaced by the concussion of firing. 


12" liilX. 35 Tons Dwaef Platfoem C ’’ Pitot. Mabk I. 

l?his platform in its construction and gear is similar to that for 
the 12‘5'' E.M.L. gun. It is fitted with a hydraulic bufier in com- 
pression, tbe piston of which has four holes *65" diameter ; working 
contents of the buffer, 11-|- gallons. 

The traversing gear is not fitted with a friction disc clutch, hut 
the bevel and spur pinions, Plate XLIII, on the cross shaft for 
traversing and running back respeetively, are moved themselves by 
two forked levers pivoted under the rear of the platform. The 
lever acting on the bevel pinion for traversing, is prolonged and 
formed into a handle to work at the rear of the platform, and Is 
fitted with a guide and pin to secure it in the jDosition required. 
The lever acting on the spur pinion is connected with the otlier 
lever by a rod, which has a short slot at one end, so that one pinion 
may be fully out of gear before the edge of the •slot, which acts 
against a stud^ causes the lever of the other to move. 

The platform is fitted with compressor stop and^preventor gear. 

Three 12*5" E.M.L. 38 ton guns at Malta are mounted on plat- 
forms of the above description which were constructeA*4^ 12" 
B.MX. 35 , ton gun^ 


... 

Three 12'' RM.L. 35 ton guns, at Fort Westmoreland, Cork,, 
are mounted on platforms which were constructed for 12*5" 38 ton 
guns, and which are of the service pattern for these guns, 

12*5" E.M,L. OF 38 Tons Casemate Platform, 6' Eecoil. Mabk^ 

II and III. 

Mark I platform was originally constructed with a compression 
buffer, and with a cone clutch on the traversing gear. Mark II 
platform is a conversion of Mark I and differs from it in the fol- 
lowing particulars. The gear for traversing and running back is 
fitted with a disc clutch instead of a cone clutch. 

The piston rod of the hydraulic buffer is secured to the front 
transom, the rod being in tension. 

One plate of the rear compressor stop is removed and a pawl is 
fitted to secure the lever when down. 

Brackets are fitted on each side for holding the winch handles 
when not in use. 

Mark III is a new platform and differs from Mark II in being 
arranged for a larger disc clutch. 

The platform is of wrought-iron, with girder sides, fish-bellied 
in form ; it is 15' 6" long with a slope of 4^. The term 6' recoil is 
nominal only, and is used to distinguish the description of platform. 
The actual recoil with the buffer stops in contact only and not 
compressed is 5' 9*5". As the carriage on running up will compress 
the front buffers about 1*25", the actual recoil of a carriage should 
not exceed 5' 10*75", when the rear stops will be touched but not 
compressed. 

The sides are connected by five transoms, a front top plate, and 
a rear bottom plate. Truck plates are fixed under the sides to 
which the flanges for the tracks are bolted. The front truck plate 
is bent downwards to clear the hydraulic buffex', and its rear edge 
strengthened by angle iron. The second transom near the front of 
the platform is strengthened by a plate, with packing pieces and 
two knees, the latter riveted to them and the front truck plate. A 
hole is drilled through the transom and plate for the piston rod 
of the hydraulic buffer. 

The parts of the platform are : — 

Two front trucks. 

Two rear trucks. 

One rear step. 

Footboard. 

Compressor stop. 

Preventer bar. 

Front buffer stop. 

Eear buffer stop. 

'Traversing gear. 

Eunning back gear. ^ 

« Two snatch blocks. 

Traversing pointer. 

are of steel, with bushes of gun metal ; since 
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llarch, 1882, tlie bushes are of P.B. The front trucks are 13'^ 
in diameter, are coned to suit the pivot and have two flanges. 
The rear trucks are 18'' diameter, cylindrical, and fiave a front 
flange only. The truck axles are of steel 3*75" diameter each 
secured by a screwed nut and ]3in. 

The traversing and running back gear, Plate LXIV, is worked 
by the horizontal shaft A, under the rear of the platform, which is 
set ill motion by two winch handles ivoiking within the length of 
the platform. This shaft has two pinions riding loosely upon it, a 
bevel pinion B for the traversing gear, and a spur pinion C for the 
running back gear. By means of a double clutch either pinion can 
be made to revolve 'with the shaft. For traversing, the bevel 
pinion is connected with a longitudinal shaft, having on it a pinion 
D, wliich gears into a cast iron rack let into the floor of the work. 
For running back the spur pinion C gears into a spur wheel E on 
another cross shaft, on each end of which there is a sprocket wheel 
with teeth that fits into an endless chain. The chains, to which 
the carriage can be connected, when necessary, by the nipping gear, 
pass over rollers F, F, carried in adjusting forks at the front of the 
platform. 

A clutch lever X, is pivoted at the rear of the platform, and 
carries an adjusting nut 0, in its front end which is forked. 
Through this nut passes the screw shaft P, which also passes under 
the left side of the platform and has a handwheel on its outer 
extremity. By turning the handwheel, the nut 0 is moved along 
the screw, carrying the lever with it, and causing it to put one or 
other of the clutches into action. 

The following are the parts of the traversing and running back 
gear: — 

Two winch handles of W.I. with metal ferule, radius 16". 

‘ Two winch handle shafts of W.I. 2" in diameter, with 
feathers. 

Two spur pinions H, H, of C. I., 13 teeth, 5*172" in diameter, for 
wdnch handle shaft. 

Two brackets for winch handle shaft, one right and one left, 
each wdth two 1" bolts. 

Two spur wheels K, K, 2nd motion, of C.I., 60 teeth, 23*873" 
diameter. 

Two shafts, 2nd motion, of W.I., 2*5" diameter, each with a 
collar keep screw and key. 

Two spur pinions L, L, 2nd motion, of C.L, 12 teeth, 5*73" 
diameter, with two feathers. 

Two brackets of metal for 2nd motion shaft, each with four 1" 
bolts. 

Two clutch pinions outside brackets of C.I., one right, one left, 
each with one pair of metal hearings, ca^t iron cap, two 
*875" bolts and six 1" bolts. # 

Two thrust brackets of metal for clutcli pinion ^shaft, each with 
a steel stud, t^vo *875" bolts, and two •875"tap bolts. 

Two clutch pinions inside brackets of C.L eltch with^^^pmr 
metal bearings, CJ. cap, two '76" bolts and six 1" bolSr^ 


§ 5182 . 

Traversing 
and running 
back gear. 
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Cross shaft A for clutch pinioias of WJ., 3 " diameter, with two 
steel^ studs (ends hardened), coned WJ. collar, three set 
scre-V/s, loose steel collar “1"' thick, WJ. collar, three set 
screws, loose steel collar *2'^ thick, W.L sleeve and two 
feathers for sleeve. 

Two spur wheels M, M, for clutch pinion shaft, 36 teeth, diameter 
17*19", u^ch with two keys. 

Two metal guards for spur wheel and pinion, one right and one 
left, each with metal inscription plate, WJ. guard plate 
three yV" bolts, one 1*125" bolt, two *625" bolts, and two 
•75" bolts. 

Clutch bevel pinion B, of metal, 14 teeth, 10*03" diameter. 

Clutch spur pinion C, of metal, 12 teeth, 7*64" diameter. 

Briction plates for clutch, 14 of metal, 14 of steel, (12 of each 
for Mark II platform). 

A friction band for clutch of metal 

Bracket of C.I. for clutch lever with eight *875" bolts. 

Clutch lever N, in two parts, of W J. with one *1" bolt countersunk 
head, one 1" bolt joint pin, 1*75" diameter, and split key. 

A friction band in two parts of WJ., with two *75" bolts. 

A nletal nut 0, for adjusting screw of clutch lever, witli two 
metal bearings. 

Adjusting screw P for clutch lever of W.I. with collar and taper 
steel pin, collar and nut. 

A metal bracket for right end of adjusting screw, -with four 
countersunk *75" bolts. 

A metal bracket for left end of adjusting screw, wfth four *75" 
bolts. 

A metal handwheel Pi, 12" diameter, for adjusting screw. 

A metal disc with spiral gi’oove for pointer. 

Indicator pointer of steel. 

Indicator bracket of metal with three *5" tap bolts. 

A bevel wheel S of O.L, 18 teeth, 12*89" diameter, for traversing 
shaft. 

A rear bracket for traversing shaft of O.I., with two pairs of 
metal bearings, two CJ. caps, four *875" bolts, and six 1" 
bolts. 

A traversing shaft of W.I., 3*5" diameter, with two feathers- 
for bevel wheel, collar -and keep screw, loose W.I. collar,, 
and two set screws, and two keys. 

Traversing pinion D, of metal, 14 teeth, 10*02" diameter. 

A front bracket, for traversing shaft, of metal, with eight 1"' 
holts. 

A W.I jointed pointer with two *625" bolts. 

Two brackets of C.I. for sprocket wheel shaft, one left one- 
right, each with a pair of metal bearings, cast iron cap,, 
two *875" bolts and six 1" bolts. 

Sprocket wheel shaft T, of W.I., 3*5" dianfater, with four 
feathers, two collars, two keep screws for collars, and two^ 

■"Two sprocket wheels of WJ. for endless chain. 
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Spur wheel E, of OJ., for sprocket wheel shafts 30 teeth, 19*1 

diameter. 

Two forks of W.I. for endless chain, each with twS nuts. 

Two rollers F, of W.I., bushed with metal, for endless chain. 

Axle of W.I. 2*5" diameter, with split key. 

Two brackets of metal, one right and one left for forks, each 
with metal bush, three copper rings and four india-rubber 
rings, and eight 1'^ bolts. 

Two endless chains of W.I. galvanised, each with one screw 
connecting pin. ■ 

A winch handle shaft is placed at the outside of each side of 
the platform, near the rear. The inner end of the shaft is supported 
in a bushed bracket bolted to the outside of the side, the outer end 
is supported in a bearing in the guard, which is bolted, after the 
remainder of the gear has been put on, to the side, and to the 
bracket On each shaft is keyed a pinion H, which gears with a 
wdieel K, secured on a second motion shaft by a key. Each second 
motion shaft rests in a metal bracket bolted to the under flange of 
the girder side. To the inside end of each of these shafts is fixed a 
spur pinion L, which is secured by two feathers and a cpllar fixed 
to the end of the shaft by a keep screw. It gears Avith a spur 
wheel M, secured near the end of the clutch jiinion shaft A, by two 
keys. At the centre of this shaft is fixed by two featliers an iron 
sleeve, Figs. 71, 72, the outer surface of wdiich is octagonal in 


-Mg. 71. 



form. The cdiitch pinions, 6, c, work loose on the shaft and against 
the ends of the sleeve. The spur pinion -works against tlie left 
end of the sleeve, and is kej)t in position b}wa collar and three set 
screws. Th^ bevel pinion works against the rights end of the sleeve 
and is kept in position by a coned collar and three set screws. 
Each pinion is formed with a polygonal recess ,into%K]^ich the 
friction plates fit.^ The plates are made in two sizes ; those foFThe 


Xlio dutch. 
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spur clutch pinion, which works the gear for running back, being 

larger than those of the bevel clutch pinion working the traversino' 
sliafts. ° i o o 



Section at Y,Z. 


The steel and metal plates are placed alternately in the recesses 
in the pinion. Each steel plate is formed with a hexagonal hole 
in the centre, in which the sleeve fits tightly, so that the plates 
must always turn with the shaft. The edge of the plate is circular, 
and does not touch the inner surface of the polygonal recess in the 
pinion, so that the plate and shafts can revolve independently of 
the pinion. 

Each metal plate is formed with a circular holq in the centre, 
through which ''the sleeve passes loosely, so that the sleeve and 
shaft are free to turn independently of the plate. The edge of the 
;plat@<rslormed to fi.t the polygonal recess in the pinion, so that 
plate and pinion must always turn together. Thus, each alternate 
plate must always turn with the shaft or with the pinion ; when 
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the plates are loose the shaft can turn without affecting the pinion, 
but when the plates are pressed together, and the shaft turned, 
the friction between the alternate plates will cause the metal plates 
to turn with the steel ones and thus cause the pinion, which must 
always turn with the metal plates, to turn with the shaft. 

The metal friction band fits on the sleeve between the two 
pinions, and can slide freely along it but must always turn with 
the shaft. The outer metal plate of each series is formed with a 
boss, against which the hand works, on the band being forced 
along tile sleeve towards either pinion, the plates in its recess are 
pressed together and it is caused to revolve with the shaft, when 
the latter is put in motion. 

The shaft rests in four bearings, formed in brackets, one at each 
end bolted under the girder side, and the other two bolted respec- 
tively under a plate and a bar which both connect the rear transom 
with the rear truck plate. 

To each end bracket is fixed a metal thrust bracket formed 
with a boss, central with the shaft. At the centre of this boss a 
liole is drilled into which is placed a steel stud with rounded head, 
a similar stud is inserted in a hole drilled in each end of the 
shaft. The heads of tliese studs are hardened and bear against 
each other, so that when the clutch is put into action the thrust on 
the sliaft is taken on the small surface of the head of the stud. 

The iron friction band fits between flanges on the metal band. 

It is in two parts bolted together round the metal band ; on each 
part a stud is formed, which fits in a slightly elongated hole in the 
clutch lever K This band does not revolve with the shaft, but 
can be moved laterally along it by the lever, so as to press the 
metal band against one or other of the series of plates. 

The clutch lever "N is formed witir a double fork at its front 
end to carry the adjusting nut 0, and with a fork at the rear end, 
one arm of which is formed by a separate piece bolted on. In the 
arms of this fork there are the slightly elongated holes to take the 
studs of the iron band. The lever is pivoted to a G.L bracket, 
bolted to the under plate of the rear transom of the platform 
by a pin which passes through the end of the arms of the 
fork, and through lugs formed on the bracket. 

The bearings of the adjusting nut are flanged blocks of metal 
which slide in guides formed by the^double fork at the front end of 
the lever ; the nut has two studs cast on it which rest in these 
bearings. 

The adjusting screw rests in two brackets, one bolted under- 
neath the left hand girder side, and the other under the rear truck 
plate. It is secured by a collar with a taper steel pin. 

A metal disc and a handwheel E, are secured on the outer end 
of the adjipting screw. The disc has a spiral groove cut on its 
inner face, in which works the end of a steel poifiter. This pointer 
slides in a metal bracket. Fig. 73, on the outside of*the platform, inUVaf 
which has the letters T.O.E. cut on iVshowing, in conjunction with a ^ 
notch on the pointer, the direction it is necessary to turn tlf^" hand-, 
wheel to put the cluteh iiito gear for traversing or for riinnin*^' ])ac']c 
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For traversing tlie bevel clutcli pinion B gears with the C.I. 
bevel wheel S, secured to the rear of the traversing shaft hj two 
feathers ; a collar is fixed on the end of the shaft by a keep screw. 
Wear the front end of the traversing shaft is fixed, by two keys, the 
traversing pinion D. 

The shaft rests in rear in a bracket formed with a double bearing 
bolted under the plate connecting the rear transom with the rear 
truck plate, to which one of the brackets for the clutch shaft is also 
bolted. In front it rests in a metal bracket bolted under the 
fourth transom. 

For running back the spu;»? clutch pinion C, gears with a spim 
wheel L, secured by two keys on the sprocket wdieel shaft. This 
shaft rests in bearings formed in brackets, which are bolted to the 
same bar and supporting plate as the two inside clutch shaft 
brackets. On each end of the shaft is a sprocket wheel each secured 
by two feathers, and by a collar with keep screw. 

At each side, underneath the front truck plate, is bolted a metal 
bracket Y, Y, which forms a socket for the shank of the sprocket 
roller fork. The shank is turned and screwed, hut has a square 
shoulder, which fits in a squared hole at the rear, of the bracket. 
The screwed shank passes through a cylindrical boss formed on the 
hrack^ljr which is*packed with four rings of india-rubber, and three 
^of copper, placed ^temately, and is closed by a metal bush. The 
shank is secured at the front by two nuts. The roller F is metal 
bushed, and? fits on an axle diameter, which rests in the arm of 


Fig. 73. 
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he' fork and is secured' by a ' split' key. ' ' The endless chains pass 
over the sprocket wheels and rollers^ their ends . be|ng united: by 
screwed connecting pins. , ^ ^ 

For adjusting the forks and tightening the chains, a special 
spanner is. supplied. 

Spanner, socket, tightening chains with tommy, and a turn 
screw connecting chain are used for uniting the chains Compressor 

The compressor stop and preventer gear consists of the following stop and 
■parts:- * preventer. 

Two compressor brackets, one left, bushed, with adjusting nut, 
one right, Inished with metal; each with four 1" bolts, two 
being countersunk. 

Adjusting screw of wrought-iron I'T'S'"' diameter. 

Compressor screw of wroiiglit-iron, 2*125^' diameter, with collar 
. and nut. 

Nut for compressor screw of metal with three *625" screws. 

Two compressor plates of W.I., 1" thick. 

Two india-rubber parting pads, *75" thick. 

Two W.L pins, 1*75" diameter, each with sjdit key, for com- 
pressor plates. -, ' ■ 

A W.L lever for compressor screwy with C.I. coimterw'eight, 
handle and nut. 

Pa wi for compressor lever of W.I. 

Stud for pawi, with collar and two nuts. 

Preventor bar of W.L, 1 " thick. 

Front bracket for preventor bar of W.I., with pin 1*75" diameter, 
loop head, split pin and two 1" bolts. 

A W.I. tripper. 

A W.I. tripper bracket with collar, loop head, split key, and four 
*75" taj) bolts. " i- 

Bufier spindle of W.I with nut, loop head, split key, two felt 
rings, and one parting plate of W.L 

The compressor brackets are bolted over the rear truck plate 
on the right side ; the left hand bracket is bushed with an adjust- 
ing nut with screw ; the right hand bracket is bushed with a metal 
bearing for the end of the compressor screw'. The two pins are 
supported in holes in the brackets and are secured each by a split 
key. The compressor plates and preventor bar are supported 
betwT-een the brackets by the pin^, wiiicli pass through holes in 
them. The plates are flat rectangular plates of iron slightly 
beveled at the front. The india-rubber pads are j)laced on the 
pins between the bar and the plates. The jjreventor 1)ar is sup- 
ported at the front by a pin which passes through it, and is secured 
by a split key in a W.I. bracket bolted to the strengthening angle 
iron of the front truck plate. 

The compressor screw* passes through a nut boited to the right 
girder side an^l through the metal bush in tlie right compressor 
bracket, the eild bearing against the right compressor plate. The 
compressor lever fits on an octagon on the out§r end of the screw 
and is secured by a collar and nut. The lever is fittdll with ^ 

(M.O.) ^ E 2 


Miscellaneous 
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counterweight and a handle secured by a nut, which is engaged by 
a pawl, pivoij^ed on a stud on the girder side. The pawl is formed 
with a counterweight, which keeps it in position to engage the 
lever, when depressed. 

The compressor stop comes into action when the carriage has 
recoiled 5' 2", by jamming the plates hanging under the carriage 
and preventing the carriage running up after recoil. 

The tripper for the preventer gear, Fig. 51, p. 183, is pivoted on a 
gudgeon formed on a bracket bolted below the upper flange of the 
girder on the outside, it engages the compressor lever of the 
preventor gear on the carriage and puts the gear into action in 
running up, should the lever not have been raised by hand. A 
lug is formed on the bracket to act as a stop for the tripper, and to 
take the spindle of the buffer, which is secured to it by a nut and 
split pin. The buffer is formed of two pads of felt separated by an 
iron parting plate, 

Miscellmeo%is Fittings. 

One pair of winch handle brackets of metal on each side near 
the rear. 

One pair of W.T. brackets for hydraulic jack lever at the centre 
of the left hand girder side. 

Two staples on the left side near the front for strap securing a 
box tin, grease, half round, 3 lbs., to contain grease for lubricating 
projectiles. 

Four iron loops with nuts, one at front and one at rear on eacli 
side. 

A steel tipped jointed pointer attached by two *625"' bolts 
underneath the rear truck plate on the left side. 

A front buffer stop fixed at the front of the platform to prevent 
injury in running up. It consists of an angle iron secured to the 
front top plate, a block of wood secured to the angle iron, and six 
india-rubber rings wdth wrought iron spindles and split key. 

A rear buffer stop is fixed inside each girder side near the rear, 
to prevent injury on recoil. Each stop consists of a bracket fixed 
""to , the platform to which is attached one ring of india-rubber round 
a spindle secured to the bracket by a split key. 

As in the case of lower natures, buffer stops consisting of alter- 
nate rings of felt and galvanised iron will be furnished to these 
platforms after the existing stores of india-rubber rings are 
exhausted. 

A snatch block is fixed on each side of the platform near the 
front to lead the fall of the loading tackle in the direction required. 
It is attached by means of a shackle joint with nut and pin to a 
bracket secured: to the outer flange of the girders. 

A rear step of ^mod is bolted to the rear transoui. 

A spring is fitted at the front of tlie platform to* form a rest for 
the piston rod. Jt is contained in a metal telescope box, attached 
^to the jfiatform by three f-xnch bolts. 


12 ^ 5 " E.MX. OF 38 tons,. Casemate Platform, 6' Eegoil. ,Maek/, 

III SPECLiL. ^ 

. 'This differs from Mark III in having the rear trucks 

placed 12" more to the rear in order to lessen tlie jump. Some 
minor alterations in the form of the girders and fittings are neces- 
sitated by the altered position of the trucks. 

12*5'^ E,M.L. OF 38 Toxs Casemate Platform, 7 ' Eegoil. Marks 

II AND III. 

These platforms are generally similar to the 6^ recoil, but are §4167. 
1' longer, the length being 16" 6". The fittings are modified to 
suit the increased length. The actual recoil of a carriage on a 7" 
recoil platform should not exceed 6' when tlie rear stops will 
he touclied but not compressed. The compressor stop should come 
into action wlien the carriage lias recoiled 6" 2". 

Platforms mounted on turntables as at Gibraltar are fitted with 
a special rear buffer stop in the centre, with a removeable block at 
the rear ; to allow tlie muzzle of the gun to jiass the wojk, when 
moved on the turntable from one port to the other. 


12*5"' PuM.!. OF 38 TOXB Dwarf Platform Marks 

II and hi. 

The frame of this platform is the same as that of the casemate § 

6" recoil ; it is raised sufficiently high to admit of the gun fixing 
over a 4' 3" parapet. 

The trucks are 24'" in diameter both in front and rear, blocks 
being inserted between the bottom of each side and the rear truck 
plate to give the platform the necessary slope. 

The gear is similar to that of the casemate platform, but the 
clutch shaft lies in front of tlie chain wdieel sliaft, and is muck 
leaver do^y^. 

A removeable wood side stej) is suspended by hooks on each 
side to staples bolted to the girder sides ; an iron step is bolted to 
the rear transom about lialhray between the wood step and the 
ground. 

Snatch blocks for loading tackle are not required on platforms 
mounted in emplacements having sunken -ways for loading 
stages. 

12-5"" R.MX. OF 38 tons Dw^arf Platform 6' Eegoil, D Pivot. 
Marks II and HI. 

These platforms are similar in construction, gear and fittings to § 3099. 
dwarf G”; tl^ rear trucks are 18'" diameter, the longitudinal 
shaft of the traversing gear runs to the rear of thh clutch shaft ; 
the traversing pinion is at the rear end of the shaft, and g<jjirs with 
an intermediate pinion, on a shaft below, wdiich also gears witli-^ 
the rack. ^ 
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§ 4112 . 


12-5'' E.M.L OF 38 tons, Small Pout Platform, 6' Eecoil. 

R Marks II and III 

These platforms are generally similar in construction to the 
ordinary casemate, bat are fitted with two hydraulic buffers, the 
piston rods of which are in compression during recoil. 

The term six foot recoil is nominal only, and is used to desig- 
nate the description of platform. The actual recoil should not 
exceed 5' 10:^^', when the rear stops will be touched but not 
compressed. 

The sides are connected by four transoms only, the front truck 
plate is bent downwards to clear the hydraulic buffers and a semi- 
circular recess cut on the rear edge, to clear the hydraulic lift on 
the carriage. A flange of angle iron is riveted round the recess on 
the under side of the plate. A plate to facilitate the removal of 
the hydraulic lift is secured to the front transom and extends 
along the centre of the platform to the fourth transom. 

The hydraulic buffer is similar in dimensions to that for the 
ordinary carriage ; the cylinder is closed at each end by a W.I. 
cap. There are four holes in the piston *65"' diameter. A draw 
off cock "is attached to the outside of each girder side, and is con- 
nected with the front of the buffer by a bent copper pipe. 

The gear and fittings are similar to those for the casemate 
platform, except that the positions of the letters on the indicator 
are reversed. Mark III small port platform takes the same friction 
disc clutch in the traversing gear as Mark III casemate ; Mark II 
S.P. takes a clutch similar to that for Mark II casemate, but not 
identical with it. 

A rear buffer stop is fixed to the front of the rear transom, it 
consists of five india- rubber pads, four parting plates, and a block 
of wood strengthened by an iron band secured to the rear transom 
by three bolts. 

12*5"E.M.L. OF 38 tons SxMall Port Platform, 7" Eecoil. 

Mark I. 

This platform is similar to that for 6' recoil, but is longer and 
is not fitted with hydraulic buffers. The actual recoil with the 
platform when altered and l&igthened 3" by the addition of 
malleable cast-iron brackets should not exceed 7" 1^", when the 
rear stops -will be touched but not compressed. 

Holes are cut for the piston rod of the hydraulic buffers in 
the front transom, which is strengthened by a plate and packing 
pieces. 

The friction disc clutch of the traversing gear is identical with 
that for the Mark III casemate and 6" recoil S.P, platform. 

The rear huffePstop is similar to that on the^6" recoil plat- 
form, hut on platforms which have been lengthened, the wood is 
replaced by an iron block, and two malleable iron blocks are 
^added tff prevent injury at extreme recoil. 


CHAPTEE VIII.— WEOUGHT lEOS MEDIUM 
TEAVEESma PLATFOEMS. 


Tlie following table gives the iron platforms w'Mch are included 
under the designation of Medium : — 


Xo. 

Katare. 

Weight. 

& 

i 

. H 


Slope. 

Diameter of 
Traclis. 

Height of 
parapet 
for which 
intended. 

Front. 

Bear. 



cwts. 

qrs. 

ton.s. 

ft. in. 

o 

in. 

in. 

ft. 

in. 

1 

E-B-L. 7 inch 82 cwt. ■ 

50 

0 

3 '022 



■ 5 

13 

18| 

4 

3 

2 

E.B.L, t inch 82 cwt. 



3 '022 



5 

13 

18| 

3 

6 

3 

E.B.L. 7 inch 82 cwt. 






5 

6*5 

13 

2 

7 

4 

R.B.L. 40-pr. - ... 

19 

2 

I *621 i 

8 

7 

4 

8 

10 

2 

3 

8 

B.B.L. 20-pr. ... ... ... 



r ■ i 

7 

2 

4 

6*5 

8 

2 

3 

'6 

S.B., B.l4. 32>pr. ' 

13 

1 

i ■ *706 1 

6 

7 

10 

4*875 

12 

2 

3 

7 

B.M.L. 7. inch, 6| tons 

75 

1 

4*749 i 



4 

13 

181 

6 

0 

8 

E.M.L. 64-pr. 64 cwt. 

69 

S 

5 '584 i 

13 

0 

4 

13 i 

184 

6 

0 

9 

B.M.L. 64-pr. €4 cwt. 

58 

0 

4*077 i 

13 

0 

4 

f 12 ’ 

f8 

5 

6 

10 

B.M.L. 40-pr 

! 24 

1 





1 10 i 

13 

3 

6 


Platform Medium Xo. 1, E.B.L. 7" 82 gwt., 4 ' 3" Parapet, foe 

Carpjage Ko. 1. 

Fig. 74. 


Scale 

■ . 6 . 



This platform. Fig. 74, is converted from the naval slide for the 
E.M.L. 7*' 6^ ton gun p. 385. 

The width between the sides is reduced to 2 ' 7 " to suit 
the carriage for the E.B.L. gun; the cross stay and the front and 
rear rollers and flanges are removed, and wrought-iron trucks witlr 
larger flanges substituted for them. The sides are supported over 
the flanges on wrought iron brackets ; the centre bottom plate is 
removed, tensile stays connected by two ci'«s.s bars are fitted, one 
underneath ^ch girder side. , 

The platform is fitted with platform boards, and the special 
naval fittings, such as winch gear, pivot flap, pivot plate, and pivot 
heads are removed. The pivot plate is replaced by a top plate. "* 


§ 4003. 


§4614. 


§ 4235. 


!FitlangB. 


§4211. 


2,52 

Platfokm Medium No. 2, E.M.L. 1" 82 cwt., 3 ' 6 " Parapet, 
, FOB Cakeiage No. 1. 

Tliis platform Pig. 53, p. 194, is similar to No. 1, but is lower, 
cast-iron packing pieces being substituted for the wrought-irou 
brackets on which the girder sides are supported over the front 
hanges ; and the bi’ackets between the rear truck flanges and sides 
being reduced in height. The trucks are the same. 

Platform Medium No. 3, E.B.L. 7 " 82 cwt., 2' 7 " Parapet, 
FOE Carriage No. 1. 


Kg. 75. 
Scale 



Tliis platform Fig. 75, is similar to the preceding, but the trucks 
and truck flanges are smaller, and the sides are supported over the 
flanges on packing pieces both in front and rear. 

PLA.TFORM Medium No. 4, E.B.L. 40-pe., for Carriage No. 4. 

This platform Fig. 56, p. 197, consists of two sides supported on 
framed stays and block plates over four vSteel trucks, 

The sides are of girder iron 7'' deep, the upper flange is 4*5'' 
wide, and the lower 5 "'. ^ The sides are bent round in front and 
connected by w’eb plates. They are connected in rear by a transom 
of angle iron. 

The trucks are of steel, hollow soled, and coned to suit the radii 
of the racers. They are bushed wnth metal. Their axles are of 
steel 2" in diameter, they rest in flanged feet and are secured by 
collars and pins. The flanged feet are bolted to truck j)lates, which 
are connected with the sides by the framed stays. 

A pivot bar is secured to the front stay by angle irons riveted to 
the bar, and to the stay, and is pif oted to an actual pivot in the face 
of a work by a pivot plug (jSTo. 10). 

A platform board for use in loading is suspended oifeach side 
from staples bolted to the girders. 

Stop brackets are bolted on the inside of the sides in rear. Each 
stop consists of an iron spindle and an india-rubber ring 2"' 
thick. 

Platform Medium '‘No. 5, E.B.L. 20-pe., for Carriage, No. 5. 

A drawing lias been sealed to govern manufacture of the above, 
but no platform o? this nature has been made. The design is 
generally similar to that of No. 4 platform. 


Platfobm Medium Xo. 6, S.B., B.L.,.32-pe.;fo:B Caeriage No. 6. 

This platform, Fig. 57, page 199, consists of two pdes of girder §4050. 
iron connected by a front transom, and by two bottom plates. 

The platform is supported on wrought-iron rollers with steel 
axles, which rest in wrought-iron flanges, bolted beneath the 
bottom plates. 

A bracket for the piston rod of the hydraulic buffer is housed 
and bolted to the front bottom plate. 

A wrought-iron pivot lug is bolted to the front transom, and is 
secured, when the platform is in position, to the breast of the wmrk 
by a steel jjivot plug with key (No.llj. " 

The platform is fitted wdth two front and two rear buffer stops, 
the front consisting of rectangular india-rubber pads and wooden 
blocks. The front buffers are fixed to the transom by spindles ; the 
rear buffers are each fixed by a spindle to a stop, hinged on a bracket 
on the rear bottom plate, and so arranged that it can be folded 
down to clear the carriage when housed. A¥hen in use the rear 
stops are held in position by small catches fixed to the bottom plate. 

A drip pan, No. 12, for the hydraulic buffer, is fixed along the 
centre of the platform. . , *, 

PLATFOiai MEDIU^r No. 7, E.M.L T"' 61 tons, for Carriage 

No. . 7. 

This platform, Fig. 58, page 200, consists of two sides, fish-bellied § ^^56. 
ill form, w-ith tlie upper flanges of the girders of steel : they are con- 
nected by transoms and cross plates. Four malleable cast steel 
brackets N, N, are bolted beneath the sides at the ends. These 
brackets are connected by iron plates,^ 0, wdiich are themselves 
connected by a longitudinal pivot plate P, wdth lioles in it for a C. E. 
or F. pivot. ■■■v'-'-:- 

The platform is supported on four \vrought iron hollow soled Tracts, 
trucks, front lo'\ rear 18*5" diameter, bouched -with metal. 

The truck axles are steel, they rest in malleable cast steel 
flanges and are secured by collar and pins. They are prevented 
from turning by small feathers which enter feather ways in the 
flanges. 

The flanges fit into recesses im. the cross iflates and brackets N, 
each flange being secured by a central bolt, wdiich enters the 
hracket‘cr?id is itself secured by a key. 

To enable the position of the trucks to be adjusted to suit the 
different jiivots, there is a nib on the upper rim of each flanged foot 
which can fit into any one of four grooves in the recess in the cross 
plate. 

The position of the truck on the racer will depend on the 
particular groove, wdiich the nib of the flange as made to enter. The 
grooves are marked for the pivot to which they co3;j'esponcl 

The platform is fitted with running in and out gear, but not Eunxilngin 
with traversing gear. * « antjowtgw?. 

On a cross slu^’t bet^veen the sides of the platform there 
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spur wheel S, Fig. 58, page 200, which engages the rack under the 
bottom plate of the carriage. Part of the rim of this wheel forms, 
a drum, rouhd which passes the band of a differential brake, so 
arranged that during recoil no friction is set up, but the carriage is 
prevented from running up after recoil. The brake is released 
when it is required to run the carriage up, by a lever on the left 
side. To run the carriage back there is a winch handle, W, on each 
side, which works a train of spur gear acting on the wheel S. A 
clutch pinion enables the train to be put into or out of gear with the 
brake wheel as desired. 

The following are the ]>arts of the gear : — 

A third motion shaft of wrought iron, 8'^diameter, with two 
metal bearings and two collars and screws. 

A spur wheel S, third motion shaft of CIL, 50 teeth, 23‘873" 
diameter, with two set screws. 

A brake band of steel with an adjusting socket. 

A lever adjusting brake band of W.I., with two pins each with 
split key. 

A socket adjusting brake band of "W.I. 

A break shaft of W.I. with washer and screw, one metal bearing 
and one metal supporting bracket and one metal thrust 
bracket. 

A brake lever of WJ,, L., with CU. counterweight and key. 

Bracket Cl, with steel adjusting screw 

A second motion shaft 2*25^^ diameter, W.I., with two collars and 
two metal bearings. 

A clutch pinion of metal, 12 teeth, 3‘’73'' diameter. 

A clutch of metal. 

A clutch lever of WJ., with WJ. guide bracket, metal bracket 
and pin with chain. 

A second motion wheel T, of M.OJ. 40 teeth, 15'915'', diameter, 
with key. 

A first motion shaft of W.I., 1*75" diameter, with two collars, two 
winch handles, and two metal hearings. 

A pinioiv first motion shaft, of metal, 10 teeth, 3*98" diameter. 

The wheel S, is secured on the third motion shaft by twm set 
screws, the teeth on the wheel engaging the rack uuderneath the 
carnage. The brake band is passed round a brake drum, formed 
on the wheel. One end of the band is sciwed into the adjusting 
socket, which is secured to the end of the longer arm ofThe brake 
band lever, by a pin secured by a split key. The other end of the 
band is pinned to the shorter arm of the lever. 

The brake shaft passes through the left side of the platform, and 
rests in the metal bearing, attached to the girder side by tw^o screws, 
and in the bracket bolted on the pivot plate. The brake band 
lever is screwed on "the shaft by a washer, fixed to Jhe shaft by a 
screw. The brake lever is keyed on the outer end of ftie shaft. The 
counteiweight is attached to this handle by a screw. The thrust 
bracket fits between the drum of the brake wheel, and the shaft 
"^ocket of the brake band lever. 


The bracket for the adjusting screw is fixed to tlie outside of the 
left side of the platlom, underneath the end of the handle on the 
brake shaft. The adjusting screw is screwed througl^ut its length, 
it passes through the bracket, and is kept in position by a nut. 

The second motion shaft rests in its bearings attached to the 
sides of the platform, and is secured . by its collars, in a similar 
manner to the third motion shaft. The clutch pinion gears with 
the wheel S; it rides loosely on the shaft, but is prevented from 
having any lateral motion by collars on each side fixed to the shaft 
by screws. 

The clutch slides on feathers on the shaft. It has teeth on its 
inner face, ■which gear with corresponding teeth on the face of the 
pinion. The clutch lever consists of a fork connected by a pin to 
the end of a sliding bar at right angles to it. The ends of the fork 
fit in a groove round the clutch. The sliding bar is supported at 
the end nearest the clutch, in a wronght-iron bracket, fixed to the 
inside of the side of the platform. The other end passes through 
the side, and has a handle on it, by means of which the clutch can 
be placed in or out of gear. 

A metal bracket fixed to the outside of the side supports the 
end of the bar. This bracket has arrow heads marked oh the edge, 
which in conjunction with arrow heads on a metal plate, fixed to 
the bar, show when the clutch is in or out of gear. 

When out of gear, it can be secured by a pin attached by a 
chain to the metal bracket. 

The cast-iron wheel T is keyed on the second motion shaft. 

The£rst motion shaft rests in bearings fixed to the platform sides, 
and is secured by collars on the outside of the sides. 

The winch handles fit on the ends of the shaft, which are square, 
The pinion is keyed on this shaft, and gears with the wheel T. 

An indicator plate on each side of the platform, vshows the 
direction the handles should be turned for running back. 

During recoil the wheel S is turned by the rack under the car- 
riage; the friction between the rim of the wheel and the brake 
band tends to move the long arm of the lever towards the wheel 
and thus slackens the band. 

On tlie carriage commencing to run up after recoil, the friction 
between drum and band acts in the contrary direction, and tends 
to move the short arm of the iever nearer the wheel and so to 
tigiiten the band, until, if the gear is properly adjusted, all motion 
of the ^rriage is prevented. When it is required to allow the 
carriage to run out, the lever L is raised, which has the effect of 
turning the brake shaft, moving the long arm of the lever nearer 
the wheel, and so slackening the band until it is sufficiently loose 
to allow the wheel to revolve. 

A loading derrick is fitted to the front of tlie left girder side 
It consists o|‘ a bent bar of wrougbt-iron, cirowlar in section, 2*5'^ at 
its lower end, tapering to 2^' at the upper. The* lower end pivots 
in a metal bearing in a CJ. bracket attached by four 1"' bolts to 
the outside of the left girder side near the* front. A projectile 
cradle is pivoted k) the bar at the upper end. The cradle consists 
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§ 3861 . 
Photo-Iitlio- 
gmph, 68. 

Circular 

bxiffer. 

§ 3860 . 


of a curved plate of ^Y.L, formed with a shank which revolves in a 
metal bearing in the top of the derrick. The cradle is fitted ivith 
metal guides for the studs of the projectile; attached by screws. 

A wTouglitdron bracket for the piston rod of the hydraulic 
buffer on the carriage is secured to the front of the platform by 
nine tap bolts. 

Two wrought-iron brackets for side arms are bolted on the pivot 
plate towards the front. 

Wrought-iron brackets for buffer stops are fixed to the ends of 
the sides. India-rubber rings 2" thick and 3*25'^ diameter are 
fitted on W.L spindles, 1'' in diameter with flattened heads, secured 
to the brackets by wrought-iron galvanised keys. 

A galvanised iron sponge tank is suspended from staples at the 
front of the right side. 

There are two eyebolts on each side. 

A stej) is suspended from staples on each side. 

PLATFOin\r, Tuaveksing, Medium, Xo. 8. 

Pl.MX. 64-pir., 64 cwi, for carriage No. 8. 

This platform, Pig. 59 (page 203), is generally similar in con- 
struction md fittings to No, 7, but is fitted with a circular buffer 
to check recoil. 


The circular buffer, Fig. 76, consists of three parts : — 



a 


Section on AB. Section on CD. 

A revolving cylinder P. A piston with spindle G. 

A regulating valve H. 

The piston and spindle G are of W.I., formed in one forging. 
The ends of the spindle are square and are held in bearings on the 
inside of the girdor sides, so that the spindles cannot turn. On 
the spindle fits a C.I. <boss, €(., through a slot in which the piston 
projects. The bqss is secured to the piston by the steel tap bolt, 
It, wdiich screws into the jnston, and by a steel tap bolt screwed into 
lugs on the»boss on the opposite side. 

The cylinder is of metal 22^282" internal w:liame ter, with a 

derth of 1 '^ If. Uqo 


fixed by tap bolts, and sciws in the inside of the cylinder, through , 
which there is an opening, /, the amount of which can be regulated 
by the double screw valve H. The cylinder fits oii;ihe boss, and 
can revolve round it, the teeth on its rim gearing with the rack 
under the bottom plate of the carriage. 

For use, the cylinder is filled with oil, which as the carriage 
recoils, and the cylinder revolves, is forced by the valve block 
against the piston. On the boss is a wide shallow groove of varying 
depth, which forms a j)assage for part of the fluid past the valve 
block during recoil. 

The joint between the cylinders and boss on each side is made 
by a U leather ring, kept in position by a metal gland ring screwed 
on the end of the boss. 

The valve consists of a metal spindle, screwed at one end with 
a left-handed thread, and having a metal disc attached to this end 
by a screw ; the spindle screws into a short outer screw, having a 
right-handed thread on its exterior siu’face, which works in a niit 
screwed to the outside of the cylinder. The valve spindle passes 
through the nut and cylinder into the channel in the valve block. 

It is prevented from turning by a steel screw which is fixed to the 
nut, the point of which enters a groove in the valve spindle. This 
screws also limits the travel of the valve. 

The outer screw has a milled edge at the end to facilitate its 
being turned ; a scale is graduated on its outer face, by which, in 
conjunction with an index on a steel clip plate, the valve can be 
adjusted as required. When set the valve is clamped by a nut 
acting on the clip plate, which is on the upper side of the fixed 
metal nut, and which is made to grip the milled edge of the outer 
screw. 

There is a filling hole at one side of the cylinder and an empty- 
ing hole at the other, each closed by a*" screw plug attached by a 
chain. 

The weight of the buffer is 9 cwts. 3 qrs. 9 lbs., and the working 
contents 5 gallons. 

Part of the rim of the cylinder at each side of the teeth is turned 
to form a drum, round which pass the bands of a differential brake, 
arranged similarly to that for platform Ko. 7. 

The gear for running in and out is also similar to that on plat- 
form No. 7, the buffer itself answering to the third motion wheel. 

The second motion shaft is fitted with a pawl wheel, 12 teeth, 

5*25"' dfemeter, with which a pawl with counterweight attached to 
the inside of the riglit girder side engages. The shaft is thus 
prevented from turning in the direction for running out, should the 
clutch have been left in gear. 

The following special implements are required with the buffer : — § 49S3 

Bpcmner Mo. 1. 

Box, pistpn and valve block. 

Bpanner M'o. 2. 

Locking valve. '• 

r Wrench Xo. 1. ^ 
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WremK^No'I. 

And screw driver, securing valve and valveblocks with tommy. 

Eing. 

Metal guide, leather packing. 

The sx^amrerNo. 1 of wrought-iron, 14-25^^ long, with a 1’25'' 
stem. Each end is formed into a box spanner, the larger for the 
1*25^^ tap bolt H, which secures the piston in the boss; the smaller 
end is for the *75" tap bolt which secures the valve block. Two 
holes are drilled near the smaller end to take the point of the 
wrench, 17o. 2, which is used as a tommy. Weight 71b. lOoz. 

Spanner No. 2 is a small single ended spanner of steel, 4" long. 
It is used for tightening the clip which locks the valve. Weight, 
l|-ozs. 

Wrench No. 1 is of flat steel 2' 5*5" long, 1*5" wide and *375" 
thick. It is used to tighten or remove the gland rings. One end 
is curved and has a steel stud which fits into holes in the ring. 
Weight 5 lb. 5 oz. 

Wrench No. 2 is of steel 15*5" long. One end is shaped to fit 
partially round the valve nut and^has a stud, which enters holes in 
it. The point at this end is formed as a screw driver for the inside 
screw securing the valve block. 

The other end is formed so that it can be used as a tommy for 
the No. 1 spanner. A 12" steel tommy is sujjplied wdth the 
wrench to turn it wlien used as a screw* driver. Weight 
1 lb. 15 ozs. 

The ring is of metal 14*25" in diameter, 1*75" wide, and 1’75" 
thick. It is intended to be ,j)laced over the threads on the boss of 
the buffer, while the U leather rings are being jplaced in position to 
>save the latter from injury. Weight 4 lb. 


Platfoem, Tuayeesixg, Medium, No. 9. 

E.M.L. 64-pr. 64 cwt., 5' 6" parapet, for carriage No. 9. 

The jdatform Fig. 60 (page 204), is generally similar in con- 
struction and fittings to No. ^ but is fitted with an ordinary 
hydraulic buffer in comiwession. The diameter of the holes in the 
piston is *8", and the working contents 5 gallons, 

Platfobm, Tkaversikg, MEDiLwr, No. 10. 

E.M.L. dO-xm for Carriage No. 14. 

A drawing ha^ been sealed to govern manufacture, but no x^at- 
form of this nature^ has yet been eoxistructed. The design is 
generally similar* to that of the dwarf platform for the 7" 
but is intended for a 3' 6" parax:)et. The recoil is checked by a 
hydraulic buffer in compression. 
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CHAPTER IX.— MO^'CEIEFF MOUXTIXGS. 

n 

The following table gives the Moncrieff mountings for garrison 
ser\ic 0 . 


2s at Lire. 


Mark. 




Ton- 

nage. 


Part. ftons.cwts.qrs. 


Tons. 


Height of Axis 
of Trunnions. 


Firing i Loading 
position. , position. 




. ■ 





ft. 

in. 

ft. 

in. 


r 

1 Carriage 

1 

15 

0 





7" E.M.L. of 7 tons. 

i-i 

1 Elevator 

14 

17 

0 

- 1 

fll 

0 

7 

1 


1 

i Platform 

5 

13 

0 

— J 





n n 


1 Elevator 
; Platform 

14 

S 

9 

8 

2 

2 

14*48 1 
7*93 J 

tl2 


5 

8 

7"E.B.L. of 82 cwt. 

n.{ 

i Elevator 
Platform 

8 

4 

19 

3 

2 

1 

= } 

10 

i 

5 

n 

64-pr. E.M.L. of] 
58 cwt j 

n.{ 

Elevator 

Platform 

7 

3 

14 

14 

2 ' 
2 ^ 

5*0281 
4*924 J 

10 

5 

I 4 


9" E.M.L. of 12 tons. 

n.{ 

Elevator 
Platform ! 

; 26 

1 

13 

12 

0 

2 

7*00 1 
19 *256/ 

14 

1 

1 

a 

! G 

j 

11^ 


■Witli gear. t To fire over a parapet or 10' liigli. 

J To fire oxer a parapet 11' high. 


There are two descriptions of the above mountings in the 
service, designated respectively Mark I and Mark IT. 

In the Mark I mounting the gnn witli its carriage are placed 
in a structure termed an elevator,” which rolls upon a traversing 
platform and wliicli is so formed as to bring the gun into the re- 
quired position either for loading or running up. 

At the ojiposite end of the elevator to that in which the gun is 
carried, there is a counterweight, which is raised by the force of 
recoil, as the gun rolls back to the loading position. On releasing 
a brake, which retains the elevator in the loading position after 
recoil, the weight of the counterweight causes the elevator to roll 
forward and raise the gun into the firing position. 

In Mark II mounting the eleyator itself forms the carriage for 
the gun, l)ut in principle the mounting is similar to Mark I. 

■ , ■ . . 

7'' RM.L. OF 7 To2?s Gabkiage. Mabk I, 

The Cahriage Peopee. 

The carriage, Fig. 77, A, is formed of two brackets connected 
by two transoms. % 

The brackets are nearly triangular in shape, and are each com- 
posed of a wrought-iron frame wide, with a plate riveted 
on either side. In the upper part is the trmimon hole, ^fitted with 
a metal bearing plate and a capsquare secured l:>y clips with screv^s 


Table. 


7" E.M.L. of 
7 tons car- 
riage. Mar^I. 
(See Jl.C.jy. 
plioto-lifho- 
grapbs, 60 a 
and 60i>.) 

The carriage 
proper. 

L. of C., 

§ 2607. 
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and bolts; in the lower part to the front is a metabbouched hole 
to receive the shaft which connects the carriage to the elevator, 
while in the i^ar a wronght-iron axle is secured. The latter passes 




261 


aiiotlier piece along its under side ; it is secured to eacli bracket 
by two knees and a stay. ' 

The transoms are of plate connected by means oi? angle iron 
to the brackets; the front is placed vertically, the rear liori- 
zoiitally. 

The second or rear transom supports the elevating arrangement, 
which consists of the following parts, namely : — 

One shaft. 

The pinions. 

Two elevating ares. 

Two clips. 

Two nuts. 

One worm ivheel, comprising two friction cones and one metal 
band with teeth. 

One worm shaft with two hand wheels and a locking handle. 

The elevating arcs are pivoted to the gun in the usual manner, 
and the right-hand arc is graduated with degrees, a pointer being 
fixed upon the bracket by which to set it. 

The elevating shafts rests in metal bearings in the brac^^^ets and 
in a third bearing bolted to the transom. The pinions upon this 
shaft gear in the elevating arcs, the latter being kept in position by 
the clips. On the right of the shaft is the worm wheel, which is 
worked by the worm shaft, the latter being supported in metal 
bearings, one on the front transom and two on the rear transom. 

To allow of some slip (about 2^) of the arcs on firing, the worm 
wheel is made composite, in a similar manner to that in Mark II, 
to be hereafter described. A locking handle is placed upon the 
rear of the worm shaft ; turning it presses a nut against a collar on 
the shaft and prevents the latter movhig^, and consequently the 
worm wheel, on firing. 

A laying stage is attached to the rear transom, and a step to 
mount to it to the rear of each bracket. 

The Elevator. 

The elevator, B consists of two sides connected at the lower The eleyator. 
part by wrought-iron boxes, which contain the counterweight, and 
at the upper part by a transom. • 

The sides are formed in the same manner as the brackets of the 
carriage : fSeir rear edges or surfaces are curved, and have teetli 
formed on them to guide the elevator in its rolling upoi the plat- 
form and to prevent slip. The counterweight boxes; (three two 
side and one centre) are bolted between the sides in such a manner 
that when the gun is raised to the firing position they lie between 
the sides of the platform. These boxes are packe<^^vitll pieces of 
cast iron and w<pd. In the upper part of the efhvator are metal- 
bouched holes to receive the main shaft, which conn>ects the car- 
riage to it. Upon the extremities of the shaft outgide each bracket 
is a loop washer secured by a screw. * 

A cycloidal rack ris bolted to each side of the elevator for ^ 
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Tlio platform. 


Brake. 


pillions on the platform to gear into, by which the elevator can be 
moved to any position by hand. 

A shot gaide is bolted upon the lid of the centre counterweight 
box to facilitate loading. 

The Platfoem. 

The frame of the platform 0, consists of two sides connected 
by four transoms, a cross stay and a pivot stay, and fitted with flat- 
soled trucks in flanged feet. Fixed upon the sides of the frame 
are guides for the trucks of the carriage to run on, and also walls 
to support break gear, &c. 

The sides are of girder iron, and are straight throughout their 
length; they are 16' long, and placed so as to he from outside 
to outside. 

The vsecond and third transoms are of plate riveted to angle 
iron; the front and rear axe of plate only, the latter, placed hori- 
zontally; all four transoms are bolted between the sides, the first 
and second being strengthened by long knees. 

The cross stay is of girder iron, and is bolted beneath the sides 
9 1' froifi the front. 

The pivot stay is a diagonal stay of plate iron; its centre, 
in which is a hole for a pivot, is bolted under the centre of the 
cross stay, and its arms under the sides. 

' , The flanged feet are bolted beneath the sides, those in front 
projecting outwards ; two have metal bearings for the axles of the 
trucks. The latter are of wrought-iron, 16" in diameter, and their 
axles are of steel. 

The guides are of angle iron, and stand one along each side, 
supported by stays of tee iron. 

The walls are of plate, each in the form of a box open at the 
top and the bottom, extending from the top of the highest part of 
the guide to the lower edge of the side. They are riveted to four 
of the stays of the side, and are supported also by a piece of tee 
iron fixed across and under the platform. 

A guide rack to guide the elevator in its motion is fixed along 
the upper surface of each side ; it has teeth in it corresponding to 
those in the elevator, and a stop at each end. 

Brake gear, for the purposaiof holding the elevator down after 
recoil and controlling its rise, is fitted on each side of the platform. 
It consists, on each side, of a shaft supported in metal**fe^arings on 
the upper part of the waU ; on the inner end of the shaft there is 
a pinion gearing in the cycloidal rack of the elevator, on the centre 
a brake drum, towards the outer end a ratchet wheel, and on the 
outer extremity a socket to receive an iron-pointed lever. The 
brake drum wMi the gear connected with it is similar to that of 
Mark II carriages page 265, except that the ratchet wheel is 
of wrought-iron, and that the brake band is of steel lined with 
wood. 

Tlie&e drums hre marked R and L and are not interchangeable 
' from one side of the platform to the other. 


^ A sliding locking plate is bolted on the front of each wall to 
secure the gun when left standing in the loading position ; to use 
the bolt its retaining screw is withdrawn, and it is allc|ved to drop 
on the short arm of the bent lever, in which position it is secured 
by its screw ; it acts hy preventing the arm rising and the friction 
band being thereby loosened. 

A loading stage on two supporting bars is fitted across the Loadirg 
breast of the platform, and two others, one on each side, near it, for 
the numbers loading the gun ; the latter stages are x^ivoted each on 
a single supporting bar, so that they can swing clear of the elevator 
■' as the gun rises to the firing position. 

Two otlier stages, with guard irons and ladders to ascend by, 
are fitted one on each wall of the x>lati‘orm. 

A preventer hook with india-rubber washers, separated , by 
plates, is supported in a cast-iron socket bolted to the top of the 
rear of each wall. The hooks catch the points of the axletree 
arms of the carriage and arrest the latter when run up. 

A bollard is fitted on each side of the platform in rear, to take, 
on emergency, a i>reveiitor rope led from the loop washer on the 
main shaft of the elevator. On the inner side of the bollard there 
is a ratchet wheel, in which a pawl j)ivoted on the guide cfrops, so 
that tlie bollard can only turn in one direction. 

A pointer, consisting of a small plate of steel which fits over Pointer, 
the racer is attached by an arm to the flange of the left rear truck, 
so that in firing at any fixed object the correct line of fire can be 
adhered to by marking the racer. 

The platform is fitted with traversing gear, as follows:— 

Along and a short shaft are held in cast-iron brackets under Traversing 
the left of the j>latform ; they lie in prolongation of each other, 
and at an angle to the side. On the front* extremity of the long 
shaft there is a bevel pinion (14 teeth) gearing into a bevel wheel 
(18 teeth) on the sj^indle of the front truck; on the rear extremity of 
the short shaft there is a similar pinion gearing into a bevel wheel 
(26 teeth) on the rear truck; upon the other extremities of these 
shafts there are mitre wheels (30 teeth) facing each other. Gearing 
into these latter is a mitre pinion (15 teeth) on a short vertical 
shaft placed between them. Upon the ui>per extremity of this 
vertical shaft there is a second mitre pinion (15 teeth), whicli is 
driven by another jDinion on a cr8ss shaft. The latter passes 
through the sides of the platform, and has upon each extremity a 
spur whe^!fwhich is driven by a pinion and winch handle. The 
spur wheels and pinions are covered by guards, and also the pinion 
gearing into the front truck wheel. 

Tlie interior of the counterweight boxes and of the brake Painting, 
drums receive two coats of red lead ; with the exception of these 
parts and of bearing surfaces, &c., which are not pijinted, the car- 
riage, elevator, c^id platform receive two coats oFFulfoixTs black. 


7" K.M.Ii. of 
7 tons car- 
viago. Mark 
TI. (See 
B.O.D. ptoto- 
lifcliograplis, 
60 F and 60Gh.) 
Plate XLY. 
L. of a, 

§ 2914 
The elevator. 


Tlie platform. 
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7" E.MX. OF 7 To^^s CAltKIAGE, Makk II, 

The Elevator. 

i ■ ■ 

In this p-attern the elevator is constructed of two double-plate 
sides (uvS in Mark I), the frames of which, of cast iron, are 
wide, and the plates f '' thick. These are connected at the lower 
part by the counterweight, which is secured between them by bolts, 
and consists of solid blocks of cast-iron. In the upper part of the 
sides trunnion holes are formed and fitted with movable metal 
cylindrical bearings and with capsquares which slide into position 
and are secured by screws. An eyebolt to take a preventer rope 
on emergency is screwed into each trunnion of the gun, and as 
there is no transom between the sides of the elevator, the gun itself 
is made to serve as one by placing a large washer on the trunnion 
which is secured by the eyebolt. 

There are no cycloidal racks for pinions on the elevator, but 
instead there are what are termed retaining racks ” on the plat- 
form, to which the elevator is attached by connecting bars. One 
end of each of the latter is metal-bouched, and both pivot on a 
spindle passing through part of the counterweight and the sides 
of the elevator. 

To carry the breech of the gim' and also give the required 
elevation in laying, a long elevating bar, A, Fig. 1, Plate XLVI, 
is attached to a metal patch under the breech by a bolt, which 
also supports a laying stage; the lower extremity of this bar is 
pivoted between two radius bars B, B, one end of each of 
which is bent outwards and attached to a spindle in the side 
of the elevator, while their other extremities hold a metal roller 
between them. This roller runs in an elevating guide on the 
platform, to which the ^required degree of elevation is given and 
communicated by the elevating bar to the gun. On recoil the 
roller of the radius bars travels to the rear along its guide, 
while the elevating bar changes from a vertical to nearly a 
liorizontal position. 

The Platform. 

The sides of the platform are 17' long and placed 4' 9^'" 
apart, from outside to outside ; they are built up of two bars of 
channel iron, 1' 2" in depth, along which, above and below 1'' 
plate iron is riveted. 

Three transoms connect the sides; each is formed of plate 
riveted between frames of angle iron ; in the front and rear tran- 
soms the frames extend all round the plate, but in the centre tran- 
som only along the sides and lower edge. The latter transom 
extends a little^below the lower surface of the sides and not so far 
as the upper surface. In addition to the transoms connecting the 
sides there is underneath them a trough-shaped cr<^s stay, through 
the bottom of which the pivot bolt passes, 10' 9|" from the front ; 
this stay is strengthened by a band of plate iron passed under 
each end and bolted under the sides. 
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screws 


of the cross sliaft/oii tlie other side also, if the at ^justinw 
are proi 3 erty set. ■ ' 

A spur wheel is fitted on the brake shaft outsi ' each biuhe 
drimi, a pinic-ii to the front gearing into it, on the spin»_^(Ue of which 
is a movable socket with pawl for the purpose of movl^^hg the ele^ 


Tator by hand into any required position ; the pinion is^i fitted with 
a handle so that previous to running up or firing it may^^ beuushefl 

-ier way ; 
;>cket IS 


j3ive the 
i^Iatform 
a piece 


out of gear. The pawl is double, so that it will act eitij 
when it is in gear with the ratchet wheel and the s(!| : 
worked by an iron-pointed lever, the shaft is turned \ 
pinions move the elevator. : 

The brake drums and the pinions are covered by guards' 

The elevating guide D, Mg. 1 , Plate XLVI, to rec^i 
roller X of the radius bars, lies along the centre of the j 
to the rea'r, being pivoted on a support which rests upon ' 
of tee iron fitted across the platform. 3 

Elevuing To give the elevation required in laying the gun, an e devatincy 

gear. arc E is attached beneath the front of the guide, and pas^^ 

between a friction roller F and pinion G, by the latter of; jlj 

is worked. These are supported between two plates H / 1 
neath tlm platform from the front of the cross stay I ^ * 

The pinion 
nd of which 

worm ^vlieei'^K, which worked by a^worm shaft 
on the side, and turned by a hand wheel. The 
order to allow of some slip of the elevating arc on= 
reduce the shock on the parts, is made composite \ / ' -n r 

I) ; it consists of two frustra 0, 0, Fig. 1, of a cone, 
top (not touching), and turning with the shaft M ; ov| ro 

worm %vheel proper is placed in the form of a baud I "p 
arrangement, when the frustra are pressed towardsf ’ . y 
the band is tightened upon them, and vice versd. The I 
band is made the less will be its slip, and conseq? 
of the elevating arc. The frustra are pressed togethe^ 
by means of a nut Q, outside of which there is a Ic; 


of girder iron I riveted under the centre transom, 
is upon the inner end of a short shaft M, the other r 
passes through the right side of the platform, and 


I each other 
I tighter the 
juently that 
as desired, 


Kfj iuoaiioi ui Cl jLAUu ujl 'tvjjLioxJL iriioic: AO a> xu i • , -r, 

A graduated dial plate is attached to the cone of the" 

fi.nri n. ■nnintm' tn thA sir ] a tliA In.t.tAT spAiilrl ^ WOrm WUeei, 


zero on the 


lit) iding stage, 


and a pointer to the side, the latter should point to 
former when the gun is laid P.^. 

A loading stage is formed between the sidga.,^^J a . 1 

boards supported on angle-iron ro® centre by 

to the muzzle by means of a cha^"'^ llie projectil^e m hoisted 
counterweight, which is led by,^*^^ attarched to the 

elevator and another on the leadmg block on the ^he 

Two wooden trays are fitte/^^^S® outside of the ‘^■attorm. 

insi le, to receh’B the sid^*^? either side ot the plav^orm, 



to tlie left rear trucks, independent of each otlier. It consists 
for each truck of a bevel wheel on the truck worked bj a be%xd 
pinion on a very short shaft, which is held in a bracket bolted 
on the outside of the side. The shaft has a bevel|wlieel on its 
upper extremity, into which a pinion moved by a winch handle 
gears. 

A pointer is attached to the left rear foot. 

7'' E.B.L. OF 82 cwT. Gaupjage. Mauk II. 

This carriage is of similar construction to that for the 7^^ B.B.L. 
E.M.L. gun of 7 tons, but the sides of the platform are of girder 
iron 10'^ deep, oV' wide in the flange, and 15' 3'^ long; they are 
placed 2' 9^-'' apart. There is but one brake drum, upon the left 
of the platform; the elevator is moved by iron-poini^d levers 
working in capstan heads, one upon each end of the brake shaft ; 
the trucks of the platform are V 8" in diameter. 

64-rn. E.M.L. of 58 cwt. CAuruAGE. Mauk II. 

»' 

The 64-pr. carriage is the same as the preceding in its construe- 64 pr. B.M.L, 
tion ; the sides of the platform are the same in length and scant- carriage, 
ling as the preceding, but placed 2' 2^" apart. This platform has 
but three trucks, one 2' 0" in diameter in rear, and two 1' 6" in utiiograplis, 
diameter in front ; it is not fitted with traversing gear, but is tra- 60r, 60 e-, iOz, 
versed by iron-pointed levers wdiich enter holes in the rim of the 
trucks. 

The gun when mounted will fire over a parapet 9' 4'^ liigh. 


9" E.M L. OF 12 Tons Cabeiage. Maek II 

This carriage is constructed in a similar manner to the Mark -E. 
II for the 7" E.M.L. of 7 tons, hut the sides of the platform are j 

of girder iron 19' 9" long by 12" deep, and wide in the flange ; L. of C., ' 
each side is strengthened by plate riveted along the under fiango §sii5, 
of the girder, and by 1 J" plate along the w^eb ; the transoms and 
cross-stay for tlie pivot bolt are al^o of girder iron. The j)latform 
is supported upon six trucks, each 2^' in diameter, the centre being 
to the iront of the pivot and set to the same radius as tlie rear 
trucks are to the rear of it. Traversing gear is applied to tlie left 
iront and left rear trucks, as in the 7" platform, but in that of the 
rear truck a clutch is added to the spur wheel on the same axle as 
the pinion, which gears into the truck wheel, so that it may be 
tlirown out of gear when the gun is in the fi:ring position and 
being traversed by the front truck only. 

In the gear for moving the elevator by hand the spur wheel is 
movable round the brake shaft, having within it 1)wo pawls with 
springs, which act in a ratchet wheel fixed on tlie sliaft^ in recoil ® 
the pawls do not ^t, but supposing the elevator not to have re-^ 



coiled sufficiently, on turning the spur wheel by its driving pinion 
and lever, the pawls will act in the ratchet wheel and the elevator 
be brought down. Also, in case of the elevator not rising suffi- 
ciently, in or%3r to push it up, as the pawls of the spur wheel 
would not then act, there is a loose key with handle by wffiich 
the spur wheel can be keyed to the ratchet ; care must be taken 
before running up or firing that this key is withdrawn. 

For raising the projectile in loading, by means of a chain, a 
small wdndlass is fitted on the inside of the left side of the ifiat- 
form, having a spur wheel on its spindle outside the platform, 
which is driven by a pinion and hand-wheel. 

Beneath the centre of the platform a tray to receive the shot 
truck, when it brings up the projectiles, is fitted, and longitudinally 
between the sides of the platform in rear there is a tray for hold- 
ing the sifjpe-arms. A buffer block with india-rubber buffers to re- 
ceive the elevator when run up is attached beneath the second 
transom of the platform. 

The loading stage is similar to that of the 7'V tut the centre 
part is movable on hinges to permit of the shot being hoisted from 
the truck when wheeled beneath it. 

The c^riage is designed to admit of the gun firing over a para- 
pet 12' 6" high. 


CHAPTER X,— MOITNTmaS FOR E.M.L. 16'^ 80 TON GUN, 
DOVER TURRET.^ 


Two R.M.L. 16^^ 80 ton guns are mounted in the pier turret, 
Dover, on carriages which run on platforms fixed to the floor. 
The mountings are fitted with gear for elevating, running back and 
loading, the whole of whiteh* is worked by steam, and which is so 
arranged that the two guns can he worked either separately or 
together. The operation of traversing is effected by turning the 
turret, the gear for which is also worked by steam. 

To load, the turret is brought into such a position that the two 
guns are opposite a fixed loading chamber, communicating with 
the gun floor by two loading tubes below the glacis. The guns 
are run back to the full extent ; they are then depressed to the 
loading angle of 16°, when the axis of the bore is in prolongation 
with the axis of the loading tube. The cartridge and projectile 
are raised in cradles till opposite the lower end of the tub^ when 
they are rammed home by a chain rammer working from the 
loading chamber. 

For working the gear of the mountings, there is a vertical 
shaft in the centre of the turret, which is connected by bevel 
gearing with a pair of vertical direct acting engines, in the engine 
room at the bottom o^f the turret. This shaft is always running 
•when the turret is in action, md the gear for each operation, can 
be connected wiCh it as required by friction disc clutches, similar 
to those of the traversing gear for 38 ton gun platforms, 
page 243. 

, ; — * 

^ Foi* furtiier information resnectitifr ««« 
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The carriage is of the ordinary heavy garrison type with long carriage, 
low brackets formed by cast iron frames and wronght-iron plates ; 
it runs upon sixteen steel rollers which are permanently in action. 

The recoil is checked by two hydraulic buffer^' fixed to the Hydraulic 
floor of the turret at the front of the platform. The piston rods buffers, 
are attached to the carnage and are cixawm out as it moves back. 

Each cy finder is fitted with taper bars which pass through slots in 
the rim of the piston, causing the opening for the passage of the 
oil to gradually diminish towards the end of the recoil, and thus 
tending to maintain an approximately uniform pressure in the 
buffer throughout the motion. 

The buffers are fitted with adjusting gear so that their action 
can he regulated to suit varying charges. This gear is similar in 
principle to the adjusting gear of the buffers in the yoke mounting 
for the B.L. 12" described page 286. 

The platform consists of two girder sides, with a slope of 4% piatform. 
fixed to the floor of the gun chamber, and connected by a transom 
in front. 

The elevating gear is similar to that for the B.L. 12" gun, Elevatin*^ 
page 277. The breech of the gun is supported upon a long guide gear. 
bar which is pivoted between the sides of the platform at its rear 
end, and is fitted with a toothed arc at the front. The arc gears 
with a pinion at the end of a train of gearing which can be con- 
nected with the central shaft by a friction disc clutch, put in 
action by a hand wheel in the gun chamber. 

Two rollers attached to the breech of the gun travel along the Depressing 
guide bar during recoil, and at extreme recoil run on to a vertical for loading, 
lift by which the breech can be raised until the gun is at the 
loading position of 16^ depression. This lift is worked by screw 
and bevel gear, which is connected with the central shaft by a 
ciutcli, put into action by a handwheel iff the gun chamber. 

For running back and for holding the carriage after recoil and Uuniung bac:k 
keeping it under control in running out, there is a horizontal steel 
rack fitted along the outside of each carriage bracket. The rack 
gears with a large spur wheel attached to the j)latform, and fitted 
with a differential brake. 

The brake does not oppose the motion of the carriage during 
recoil, but holds ic back and prevents it running out again after 
recoil, until a lever on the outside*of the platform is raised. By 
means of this lever the carriage can he kept under control in 
runnings out. The brakes on both sides of the platform are set 
up or released by the same lever handle, but the gear is so arranged 
that the outside brake is released slightly in advance of the inside, 
and thus the force recjuired to work the lever is reduced. 

For rimning back the large spur wheels are connected with the 
central shaft through a train of gearing, put in aafion by a friction 
disc clutch. ' ^ 

The loadiilg gear consists, for each gun, of a chain lift for Loading gesr. 
raising the cartridge and projectile from the magazine and shell 
floor respectively to the loading chamber, and of a chain rammer, ^ 
coiled in a drum in the loading chamber, ^ 
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magazine floor to the top of the loading chamber, passing tliroiigli 
openings in the floor of the chamber and in tlie shell floor. At the 
side of each griide tliere is an endless chain reaching from the 
magazine floo^to the loading chamber. To these chains the cradle 
for cany ing the cartridge is attached. The cradle, Fig. 77a, consists 
of an iron cylinder fitted on each side with four metal rollers, 
which, when the cradle is raised or lowered by the chain, run along 
the guide bars. The projectile cradle is similar in form, but is 
not connected with the chains; it is carried up on top of the 
cartridge cradle. Stops are fitted to retain the projectile cradle at 
the level of the shell floor, when the cartridge cradle is carried 
down by the chain. 

To .load, the cartridge and projectile are placed in their respec- 
tive cradles, the chains are put in gear with the central shaft, % a 
clutch wr^^ed by a hand wheel in the loading chamber. The 
cartridge cradle is raised by tlie chains, and on reaching the level 
of the shell floor, it carries the projectile cradle up with it. When 
the cartridge cradle arrives in position opposite the loading tube, 
it is stopped automatically in tlie following manner: — 

The connection between the cradle and the lifting chain, on 
each side, is made by a steel tripper, Fig. 77a, pivoted on a gudgeon 


Jig, 77a. 




roller. While the cradle is being raised, this roller bears against 
a fixed guide bar, as shewn at A, which prevents the tripper 
disengaging from the chain. The guide bar is not continued beyond 
the loading position, so that, when the cradle arrivjs opposite the 
loading tube, the roller being no longer retained by the guide, 
the tripper pivots on the gudgeon and disengages from the chain. 

The roller end of the tripper is now supported on the top of 
the guide bar, the other or tripping end bears against the pins of 
the chain, against which the weight of the cradle causes it to 
press. Only one link of the chain L is long enough to admit the 
tripper, and, when set in motion to lower, the chain slides freely 
past the triijper until the long link comes opposite it, when being 
no longer supported by the pins, it engages the chain, and the 
cradle is carried down. 

The chain rammer is then set in motion by a wheel, 

which acts on a clutch connecting the gear of the rammer with the 
central shaft, and the cartridge is pushed into the loading tube. 
The rammer is then withdrawn; the empty cartridge cradle is 
lowered by the chain, the projectile cradle descending with it until 
it arrives opposite the loading tube, when it is arrested by hinged 
pawls. The chain rammer is then put in action and:the charge 
and projectile rammed home. The rammer is then withdrawn, 
the pawls released, and the cradles lowered together hy the chains. 

The projectile cradle is attached to a hydraulic brake to prevent 
any possibility of a sudden fall, should the lifting chain break or 
the cartridge cradle become disengaged. The brake consists of 
two hydraulic buffers, one on each side, the cylinders of which 
are connected by chains with the cradle. 

The cartridge cradle is also connected with the projectile 
cradle by an iron rod on each side, which is fixed to the projectile 
cradle, and passes through a loop on th^ cartridge cradle, beneath 
which it is nutted. When the cartridge cradle is raised by the 
chain, it slides along these rods until it reaches the projectile 
cradle; should, however, the chain break or the tripper become 
disengaged, the cartridge cradle is checked in its descent by a 
friction brake on the cartridge floor, and if this brake should fail, 
can only fall freely for the length of the rods, its further descent 
being checked by the projectile cradle, which is restrained by the 
hydraulic brake. « 

Gongs with indicators are fitted to the guide bars on each floor 
for the purpose of communication. The hammer of each gong is 
connected with a pointer which works over a metal arc inscribed 
with the words lift ” and '4ower,” The pointers on the dijfferent 
floors are connected by link work, that the descent or ascent 
of the cradles can be signalled from one floor to the next. 

Washing out gear for each gun is fitted in the loading chamber. 
The gear consists of an accumulator contaiijingVater and air at a 
pressure of 100 lbs. on the square inch, the water being supplied 
from a pump in the engine room. The accumufator is connected 
by a bent pipe with an oscillating nozzle, whioh wheij, in position 
for use rests in prolongation of the axis of the loading tube. 


Waslilng-oufe 

gear. 
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Locking 

gear. 



washing „,rt evbiy p*rt ofit °' 2™' thoroughly 

folloSng”tSte lociing gear arranged to effect the 

chair'i’er^tK^.uS £Thed'’'inT3f f”* 

the gun is properly depressed ^ ^ position, and 

eng|SKin‘”SlSKlf 

be cSo?ta derated' "tmot 

is fuHy ruAack.°^' worked untH the carriage 

(5.) Tltcarriage cannot run up while the Hft is raised. 

almosra&S poSof tarTSffa ?■* ““T 

operatioM of loading conaiste “Mjmg out the 

which is fully described in the HaudboS WoSte“tled 
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Jfaiure. 


Weight. 


caj!Tiage 

platform, lower tier 
,* upper „ 

y^>^e 

H.P. carnage 


1>.L. 12 43 TOj^. Mounting. 

• S ^8, a vertical frame, designated a votp 

13 attached to tae front of the platform, and to this frame tin 
piston rods of two hydraulic huffers, which fori nart ^? fl 
camap are secured. The strain of recoil is thus transfen ed t 
rails let into the floor and roof of the casemate in whiSi th 
mounting is_ placed, and jump of the platform is thus prevented 

tranliir™^^^ brackets A, A, Pig. 79, connected by 

Each bracket is formed of a single casting of tough steel " 

The transoms are formed of plate and angle iron riveted 
together and attached by screws and rivets to the buckets 

hiacS„Tfi^;““ of «.e 

Underneath the bottom plate there is a brake rack E former! 
by two angle iron bars connected by a series of pins r ' 
iiie Drackets are recessed beneath tn i 

SoJ which aTilways ii 



The rollers are steel, 9'^ diameter, they are hollow soled, and 
bushed with P.B. ; the bushes being secured in the rollers by 
screws. The roller axles are steel, S'' diametei'. They rest in 
wroiight-iron eccentric bearings, each of which is secured to the 
carriage bracket by three screws. ’Each axle is secured to its 
outside bearing by a single screw. There is^a lubricating channel 
in each axl^closed by a screw plug.- ■ ' ' 

The brackets, Fig. 79, are cast hollow, a bore running lengthways 
through each. This is closed at the rear end by a wrought iron 
plug secured by a set screw. ^ 

A ir\P .4/ 1A//1 -T 


.Hr// i 1. * _1 


t ^ 



Fig. ?9, 



into the bore at the front, and forms the c}’linder of a hydraulic 
buffer. The liner is closed at the rear end by a wrouo-ht-iron screw 
cap. A feather on the front end of the liner fits a WayTn 
the bracket, and prevents the liner from turning. The Huer is 

rS^4-254/? piston rod are in one forging of steel, diameter 

during recoil. 

^0 tapered equalising bars of metal are fitted into the liner 
These bars pass through slots in the edge of the piston Ldare 
arranged so as to gradually diminish the openings for the’ Sssa3 
of the oil towards the end of the recoil. ^ ^ 

vary^Jg'chargi'! ^™“g®^ent for adjusting the buffer to suit 

81 of P.B. fits on the piston rod in front of 
piston, it can turn freely round it, but is preyented from 
moving along It by a wrought iron nut, N, screwed on the rod a?d 
secured by a pin. In the rim of the valve there are two slots the 
sides of which correspond ivith the sides of the equalising bars, so that 
valve cannot turn round inside the liner. The slots in AeS 
of the piston are of the form shown. The piston may be adjusted, so 




that edges a, b, of slot may correspond with edges c, d, of bar, or 
so that edges e,/, of slot may correspond with edges h h of bar, or 
it may be placed in an intermediate position. By turning the 
piston from the first tov\mrds the second position, that is, in the 
direction of the aiTO\y, the effective opening for the flow of oil is 
diminished, and the action of the buffer may be thus adjusted to 
suit varying charges. 

A stuffing box, Fig. 82, is formed in the front cap, A, already Faking, 
mentioned. The packing consists of a cup leather B, kept in 

Fig. 82 . 



position by an outside metal gland 0, which screws into the cap, 
and in which there is a recess to hold the packing. This consists 
of five layers of cotton rope saturated in tallow and secured by an 
inside metal gland D, wffiich screws into the onto one. 

The buffer cylinders are connected in feont by a copper con- 
necting pipe^G (Fig. 79), which is supported in stays with tail ends 
passing through the front transom and secured by nuts. The pipe 
is secured in the stays by capsquares, with leather p^^ckings. A 
short straight pips is screwed into the bent pipe at right angles 
to it, and the inffit ^ 


end of the short pipe is screwed into a metal draw-off cock, which 
is attached to the front transoms by three screws. There is a 
leather packing between the pipe and cock. A wrought-iron plug 
screws into the front of the cock. The copper pipe is connected 
into the buffer cylinder on each side in the following manner : — A 
short steel tube passes through a channel formed in the liner and 
the inside of the carriage bracket. The inside end of the tube is 
flanged, and fits on a leather ring, in a recess formed in the liner. 
The outer end of the tube is screwed, and is fitted with a wrought- 
iron nut, by which it is secured, and by a metal coupling with 
leather washer. This coupling screws into the union fitted on the 
end of the copper connecting pipe. 

Tor filling the buffer, a vertical channel passes through the top 
of each bracket in rear into the cylinder : in this channel is fitted a 
metal gla-fd, the lower end of which enters the liner, the joint 
being made secure by a cup leather, the upper end is closed by a 
wrought-iron screw plug attached to the top of the bracket by a 
chain. 

The cylinders are tested before issue by a pressure of 5000 lbs. 
on the square inch. This number stamped on the front of the 
carriage bracket, over the end of the cylinder, on the bracket is 
engraved an arrow showing the direction in which the piston rod 
should be turned to increase the* area of the openings for the 
passage of the oil. 

Wrought-iron capsquares secured by two keys attached to the 
brackets by chains. 

Two eyebolts on each bracket. 

Two holding-down clip plates on each side bolted to the bottom 
plate. 

Two brackets for drip pans attached by screws at the front. 

The platform consists of two sides connected by four transoms 
and two truck plates. 

The sides axe of girder form built up, the upper flange is of 
steel and has a rib running along its centre, the remainder of the 
parts are of wTought-iron. 

Two supporting brackets are riveted to the front of the front 
transom to connect the platform wdth the yoke. 

A bracket for spindle of rear buffer stop is riveted on top of 
each side in rear. 

The platform rests upon four trucks of steel, hushed with P.B. 
The front trucks are flat soled, the rear have a front -flange 
only. 

Diameter of front trucks, 11^'. 

„ rear „ 15''. 

The truck axles are of steel 3-75" diameter, they rest in wrought- 
iron flanges and are secured by collars and pins. The flanges are 
bolted to the truck plates. 

The platform, is fitted with elevating, traversing, ^loading, and 
brake gear, and wdth an apparatus for withdrawing the breech 
screw. It is not fitted with running back gear. 

^ ^ The elevating gear, Fig. 83, consists of the following parts 





Elevating guide A with arc. Eierating 

Shaft for guide with collar and pins. “ 

Two wrought-iron brackets for guide nvith metal bearings, caps 


and four screws. 

Metal pinion B, third motion shaft. 

Third motion shaft, with coupling, nut and stop band with screw. 

Metal bracket third motion shaft with caps. 

Metal bearing third motion shaft mtli caps. 

Wheel E with two friction cones D, spiral spring with metal 
case C, and two nuts. 

Second motion shaft Gr, wrought-iron, with pinion F, and wheel 
H, with two nuts. 

Fi^t motion shaft L, with two handwheels (A Fig. 78), pinion 
K, and coupling. 

Brake, consisting of cramp with bolt, and two screws with 
collars, nuts and handwheels (B Fig. 78.) 

Two metal brackets for cramp. 

The elevating guide A is of steel. An iron sh^f t passes through 
its rear end, feathers on the shaft fitting in key ways in the guide. 
A collar is secured by a pin to the shaft on each side of the guide. 
The end of the shaft rests in metal bearings in wrought iron 
brackets bolted on the rear truck plate. The» brackets^ have caps 
secured each by four *875'' hexagon headed screws, 

A steel elevating arc is riveted to the front end of the guide. ** 
(m.c.) ^ T 
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The arc gears with the pinioE B. A stop to limit the moYe- 
inent of the arc is bolted to the rear of the third transom. 

The guide is of girder section, metal blocks attached to the breecli 
of the gun sli(h3 along each side of the guide between the flanges. 
When the pinion B is turned by the handwheels, the guide pivots 
about its rear end, and the blocks, which when the gun is in the 
firing position or run out, are close to the front end, are moved up 
or down with it, thus raising or lowering the breech of the gun. 

The pinion B is of metal,-shrouded, 11 teeth, 7^^ diameter, it 
fits on an octagonal part of the shaft which is of wrought iron 3'' 
diameter. The vshaft is formed in two lengths, connected by a 
coupling secured by feathers and screws. It is supported at its 
right extremity in two bearings in a metal bracket bolted on the 
third transom. It is secured in these bearings by two metal caps, 
each attained by four bolts. The stop band fits on the right hand 
end of the shaft and is secured by the set screw. It consists of an 
iron ring with a projection on its exterior surface, which when the 
gun is at 4° depression comes in contact with a stop bracket fixed 
on the transom. The other end of this shaft passes through the 
left side of the i^latform. 

The wheel E fits over two metal friction cones on the end of 
the shaft. This wheel is of wrought iron, 30 teeth, 15" diameter. 
It is formed with a double conical recess, to receive the friction 
cones. A metal bearing is attached to the side of the platform by 
four screws. The inner friction cone is formed with a sleeve, 
which rests in the bearing. 

The shaft passes through the sleeve, which is internally octagonal 
in form, and through a similar octagonal hole in the outer friction 
cone. A nut is screwed on its. extremity. The cones are forced into 
the wheel by a metal adjusting nut on the shaft, wdiich bears 
against the end of a spiral spring coiled round the shaft, and com 
tained in a metal case, the end of which bears against the end of 
the sleeve of the inner cone. 

The second motion shaft is of steel, 2*75" diameter, it rests in 
bearings secured to the sides of the platform, each by four screws. 
Its left hand extremity is sliaped into an octagon on •which. the 
steel pinion F, 5'^ diameter, 10 teeth, is secured by a nut. This 
pillion gears with the w’-heel E. A metal guard for the wheel E and 
pinion F is attached to the platferm side by three screws. 

The wheel H, of wrought iron, 50 teeth, 20" diameter, fits on 
the right hand extremity of the shaft G, which is also octagonal, 
and is secured by a nut. 

The first motion shaft L, rests in metal bearings attached to the 
sides of the platform each by four screws (three cheese-headed, and 
one ’countersunk). It is formed in two parts united by a wrought 
iron coupling secured by two keys and two screws. The part of 
the shaft which passes through the left side of the platform is longer 
than the other. It is of wrought iron, 2" diameter. OiT its extremity 
a wrought-iron handwheel, 24" diameter, is secured by a washer and 
nut. The-^right hahd part of the shaft is of steel, 2" diameter. A 
*|)inion K, 10 teeth, 4" diameter, is forged on shaft. 

This pinion gears with the wheel H on the second motion shaft. 


Oil the extremit? of the shaft outside the pinion a wrought-iron 
hand wheel, similar to that on the other end, is secured by a washer 
and nut. 

The brake consists of a cramp, of wrought iron pivSted on a bolt 
with nut secured in rnetal brackets each attached by four screws to 
the outside of the platform under the wheel E. Through the arms 
of the cramp pass two steel screws, the inner ends of which bear on 
two steel plugs, which can be made to press against the face and 
back of the wheel E. 

The longer or right hand screw is 1*5''' diameter. It rests in 
inecal bearings in both sides of the platform. The bearing on the 
left side is fixed to the inside of the platforin side by two screws, 
that on the right side similarly fixed to the outside of the platform. 
A handwheel of metal, 16" diameter, fits on the end of shaft, 
wdiich is square and is secured bj" a washer and nut. 

The left hand screw is short, in passes through the outer arm of 
the cramp and has a handwheel on its outer end. 

A gunmetal scale, graduated in degrees and quarter degrees from 
7^ elemtioii to 4^ depression, is attached by screws to the outer 
friction cone ; on tMs scale the quadrant elevation of the gun can 
be roughly read by means of a pointer attached to the guard of the 
wheel E. ^ 

On each side of the platform near the rear, there are two short 
winch liandle spindles A, B, A', B'. On these spindles there are 
pinions wdiicli gear with each other on each side. On each of the 
spindles B, B^, there is also a sprocket wheel. These wdieels are con- 
nected by endless chains with sprocket wheels G, G', on the ends of 
a cross shaft D, at the rear of the platform. On this shaft there is 
a bevel pinion E, which gears with a bevel wheel F, on a short 
longitudinal shaft G, which passes through the rear transom and 
has a spur pinion H on its rear end. The pinion H gears with a 
spur wheel K, on the end of a longitudinal shaft L, under the 
platform. On the front end of this shaft there is a pinion M, which 
gears with a wheel Is, on the rear end of a traversing shaft, on the 
iront end of -wliicli there is a pinion P, which gears in a cast iron 
rack in the floor of the work. 

The detail of the part>s of the gear is as follows : — 

Two auxiliary winch handle spindles A, A', (0, Fig. 78) of wrought 
iron -with spur pinions of 10 teeth, 4", diameter. 

Two wfiuch handle spindles B, B', (D, Fig. 78) with spur pinions 
o#20 teeth, 8" diameter, and sprocket wheels of wroiight-iron. 

Two endless chains of metal with WTOuglit iron pins. 

Two metal brackets for winch handle spindles each with five 
screws. 

Two screw^s for adjusting chains of WTOUght-iron each with a nut. 

Four brackets of wrought-iroH for adjusting setew^s, each with 
screw’s. * 

Cross shaft £) of wrought iron 2" diameter, with two collars and 
two screws. 

Two metal bearings for cross shaft, each with tliree screws. 

Two sprocket wheeis for cross shaft C, C', of w’rought-iron, with 
feathers. ,T 2 


TraYersing 
gear. Eig. 84. 
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Bevel pinion E, of metal, 15 teeth 6*968'' pitch diameter, with 
feather. 

Third motion shaft G* of steel, 2" diameter, with cast iron bevel 
* wheel ♦F, 35 teeth, r 1*926" diameter. 

Metal spur pinion H, 10 teeth, 4*818" diameter, two feathers, 
washer and set screw. 

Fourth motion shaft L of wrought-iron, 3" diameter, with collar 
and two set screws, washer and set screw. 

Spur wheel K of 55 teeth, 2' 2*5" diameter. 

Metal spur pinion M, 12 teeth 7*64" pitch diameter and tr|o 
metal brackets, each with four *875" bolts. 

Traversing shaft, wrought-iron collar and two set screws, and 
three metal brackets. 

Spurwheel 17 of M.C.1. 25 teeth, l'3'915''diameter, with two keys. 

Bev^ pinion P (E Fig. 78) of metal, 14 teeth, 10*025" greatest 
diameter, with two keys. 

Two metal guards for sprocket chains and wheel, each made in 
two parts, each part with four screws. 

Metal guard for pinion and wheels H and K, with five screws. 
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Pointer, hinged, of wrought-iron tipped with steel with two 
screws. 

The bracket Fig. 85, for support of the winch handle spindles on 

m * 


Fig. So. 



each side has elongated slots in it for five screws' by ^lich it is 
attached to the outside of the platform. 

Two bearings are formed in each bracket in which the inner 
ends of the winch handle spindles rest, their outer ends resting in 
bearings formed in the guard, wdiich is attached to the bracket by 
screws passing through elongated slots. 

The cross shaft is supported in bearings attached to the outside 
of each side of the platform, and also in bearings formed in the 
guards. It is secured by a collar fixed on each end, outside the 
guards by a screw. The rear sprocket wdieels fit on this shaft on 
each side, between the sides of the platform and the guard. 

The adjusting screws rest in wrought-iron brackets attached to 
the sides of the platform between the sprocket wheels on each 
side. By turning a nut on the screw, the head of the screw can 
be made to bear against the bracket supporting the wdnch handle 
sjjindles and force it towards the front, thus tightening the endless 
chains. 

The bevel pinion E is secured on the cross shaft D. 

The tliircl motion shaft G ’ rests in a metal bearing in the rear 
transom above the truck plate. The bevel wheel F is secured on 
the front end by t^vo steel feathers, wumight-iron w’aslier and set 
screw, and the pinion H is secured on the rear end by a steel 
feather. , 

The fourth motion shaft L rests in bearings in brackets of 
metal bolted underneath the rear Clruck plate, each by four bolts. 

The spur wdieel K is secured by two feathers on the rear end of 
the sliSft, and the pinion M by two feathers on the front end. 

The traversing shaft rests in metal brackets, bolted, one under- 
neath the rear truck plate, one underneath the second, and one in 
rear of the third transom. 

The wheel If is secured by two keys on the rear end of the shaft 
and the pinion P is similaidy ’seeured on the front? end. 

The pointer is fixed by two screws undeitieath the left side of 
the platform in front of the rear truck plate. • 

This gear consists of the following parts : — ^ Br^e g *ar. 

A sprocket wheel (F Fig. 78) with axle and two brak?j drums of 
cast-iron attohed by six ‘876" bolts. • ♦ 

Two brake bands of steel with wrought-iron sockets. 
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Loading gear. 




^"'''0 ^rake levers G with 
*^fr^ counterweight, and four link conneetin<^ pins 
each With a nut and split pin. pins, 

Pawl with two brackets and pin with coUar and key. 

A pair of metal thrust brackets. 

Two stop levers with screw and nut. 

• , -h,® wheel is of wrought-iron. The axle is of wrmiohf- 

to°the fS^Such’’Tf“ bolted to bars connected 

ro me tront track plate and second transoin On eacli sidr^ nf fPa 

bv™S «75“b j?f clrumsuf M.C.I. bushed with metal are Ixed 

each baud ^ pass. One end of 

W.. 1 pinned to the short arm of the 

lonaarm of thrSvef^ ends of the bands are pinned to tlie 
n j lubricating the axle of the brake wheel 

i TecuLd'at in the boss of each brake drum 

stee??25'"1iL^ie? H '^hieb is of 

thf fif dram“axle ^ ^be bars supporting 

f 1 “ ^be thrust brackets fit on the cross shaft 

and take a bearing against the brake drums. 

pinirs 4TSr' 5\= »“■“ ™S«5n 

o+ffl 1 74 - 4 -*l ^ collar and key m two wroii^ht-iron bracket? 

?ttou f tf T ? platform by four - 625 " screws. ^ ’ 

action of L brnke shaft, to limit the 

side! S nlatfofm *be shaft, under the 

siaes ot me platform; a bolt wfob nut passes throuf^li the end of 

the lever and can be adjusted so as to beai against the lowm Ln4 of 

tbe brake has come sufficienttyi i^ 

A Wf i^'ii ^i*b hook. 

A Windlass with shaft and spur wheel I. 

A pinion wuth spindle L. 

andlj£nk^o? S^bs, the lower length is tnlmlar 

brackets attar'hod ^PP®^ winch is soHd. It rests in two metal 
uf ml S ea,ch by six bolts to the outside olf the left side 

tun 1 ^ 0 ™, just in front of the traversing winch handle The’ 

So?a li “J "?f “ ™rf*ce ahtels a 

■625" diampfpr ^ derrick ; in this secess 28 steel balls 

u^5 diameter, are placed in order to reduce the friction. The 
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sheaves are of metal '7*87:5/' diameter. They revolve on wrouglit- 
iroE pins 1" diameter, Iieid one in the top of the derrick, whicli 
is forked ;, one in two wronght-ixon brackets,.' lived each by three 
screws about the centre of the derrick ; and the t^ird in a metal 
bracket, wliicli forms part of the lower hearing for the foot of the 
. deiricki The sheave pins are secured by collars and split pins. 
A metal cap is fitted by four screws over the sheave at the top of 
the derrick. 

The fall consists of 3'' rope, 24' 6" long, wdth a hook at one 
end, it is led over the two upper sheaves, through the lower part of 
the derrick, under the lower sheave and round the windlass. 

A wroiight-iroii lever handle to turn the derrick is hinged to a 
pin secured by a split pin in a - band, attached by three Bcrews .tf* 
the derrick, the hinge of the lever contains a spring niifl piston , 
covered by an iron plate with three screws, two flats ail^ made on 
the pin, and the lever is kept in a vertical or horizontal position l\v 
the piston pressing on one side or other of the flats. 

The windlass is cast-iron, it fits on the outer end of a short 
shaft of wroughWron 2*5^' diameter, wdiicli rests in a metal bearing 
in the left side of the platform, secured by four screws. On the 
inner end of the shaft is a M.C.I. spur wheel, 55 tee^i, 21*884" 
diameter, secured by two feathers, a washer and set screw. The 
windlass is secured on the shaft by a feather, washer and set screw. 

The pinion spindle passes through the side of the platform in 
rear of the windlass, and rests in metal bearings fixed to outside 
and inside of side by four screws. On the inner end of the spindle 
is forged a wrought- iron pinion, 9 teeth, 3‘58" diameter, which gears 
with the cast-iron wheel. This spindle is placed in position from 
the inside of the platform and secured by a collar and set screw. 
Its outer end is squared to take a winch handle. 

ApPxIhatus, WiTHDRAtviNG Beeech Screw K, Fig. 78. 


This apparatus consists of the following parts : — 

An arm of wrought-iron with collar and nut. 

Bracket for arm of metal 

Seventeen balls, revolving, steel ‘625'’ diameter. 

Collar, packing arm (for Mark I gun only). 

Screw, withdrawing, wrought-iron, with collar and nut. 
Bracket, metal, screw, withdmwdng, 'with guide locking bolt. 
Handle, screw*, wdthdrawing, iron. 

I^ver, catch, steel, wu*th pin, collar, and key. 

Spring lever catch. 

Bolt, adjusting, spring lever catch, iron, with pin and key. 
Bracket for bolt, adjusting, with screws. 

Locking bolt of steel with nnt. 

Bracket for bolt of rnetal. 

Handle for bolt of WTOugbt-iron. ^ 

Plug, jamming bolt, of steel. ^ 

Spring for plug. 

Screw, adjusting, for spring. ♦ » 

Bracket retailing arm of metal, with bolt, lever handle, spring;, 
Plate, packing, metal (for Mark I gun only). 


Apparatus, 
■withdrawing 
breech »?rew. 
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f '^th a steel fisll plate riveted on each 

side_ of the web, it is bent to about a rigfit an-le one Lt t 
vertical and pivots in a bracket attached to the right side ^f the 
platfom. just m front of the winch handle of the t ave sL 

Ss on the only used with the Mark I gun, and 

Ms on the top of the bracket. At the end of the horizontal portion 

sistfotUin Sei-ri screw is secured. This bracketeon- 

tl-m wlf? • * ^ formed with bearings at each end in which 

g^de for the locking bolt is 

foi thfbeari“''®''f caps 

iSh?and Tfn?! ff. position%y a 

Tlie lowlSS;^ f^^^^^^ ^ 0"^ its rear end. 

over and S u?nn ?1 ® ^ ^ts 

moleSn nu Z f square 

S of thP nfnSf-^ T cradle; the 

s we the ?3 rV® “v “d nut, which 

of mJ iron snfodf; w-n""?®'!! ^ ^ consisting 

UM at theSfof Ihe o!Sfe,“ ™S. “ V « 

Ihe metal, bracket for the locking bolt forms a nut for the 
withdrawing screw, and travels along it between the sides of the 
guide, when it is turned. The locking bolt, which has a tee head 
pivot, m tbo up™, prt of the brootet, id h“a hondle „S 
lear end, secured by a nut. For use, the head of the bolt is made 
to enter a recess in the breech screw; it is prevented from dis- 
engaging unless the handle is turned, by the iammino- phm which 

of thrslmk Th?i?^ ^ formed on one side 

of the b™?if ^^'^sss in the right side 

nf 1 ^,^® adjusting screw is screwed into the outer end 

of this 16C6SS and bears on the spring. 

The catch lever is a steel lever formed with three arms two 
horizontal and one vertical, which is secured by a collar and key 
on a pm held in the lower part of the cradle at the front The 
tront horizontal arm of the lever is formed with a hook which 
engages with a corresponding hook screwed to the gun and is kept 
wrST spring is attached to the end of the 

b^a nitTf adjusting bolt, which is secured 

cmdl'p bracket attached to the outside of tlie 

E?fSS5e'SiS S“T 

turn^^to^tM. retained out of action, when 

worifop in fifr i>y a bolt acted on by a spring 

mS^^th^b^ffp/t?'^?^ Vf by screws to the 

rPfzr stopsvare bolted to brackets on top of each side in 

Each stop consists of a wrought-iron spigdle with head and 


nutj sOTen parfemg plates of wrought-iron -125'" tliick, 7'' diameter' 
and eight rings of india-rabber *5'' thick and 6'' diameter. 

Ejebolts on each side in. front and rear. 

Two wooden steps with iron attachments on tl:p rear of the ■ 
platform. 

The platforms for the upper and lower tiers are the same 4ii piatfom 
general construction, but differ in the position and dimensions of (upper tier), 
the rear trucks which in the upper tier are 15*5^' diameter, and are 
placed 3' 2'' further towards the front of the platform. In the 
upper tier platform there is a cast-iron bracket *f or the wniidlass 
spindle of the loading gear, instead of a metal bearing. There are 
also two front and two rear brackets of cast-iron for the rear flanges, 
which are not required in the lower tier platform. 

The Yoke. % 

The yoke consists of two vertical cast steel brackets, coiiiieeted 
at top and bottom by distance pieces of cast steel, tlirongh each of 
which pass two wroiight-iron bolts. Diameter of upper bolt 2*5'', 
of lower 3". They are also connected a little below tlie centre, by 
a trough- shaped built-up transom of wrought-iroii attached b}* 
screW'S. 

At the upper and lower end of each bracket is a steel roliei* 

11*9'' diameter, bushed with P.B on a vertical pin of 5 " diameter, 
wdiich forms part of the bracket casting, a m.^tal collar l^eing placed 
on the pin below the roller. 

The lower rollers are secured on their pins, which are 6'^ dia- 
meter, by wroiight-iron nuts, collars being placed between the 
rollers and nuts. 

These rollers run along wrouglit-iron recoil rails, let into the 
floor and roof of the work. 

The yoke is attached to the platform by two pins 3'^ diameter, 
which pass through brackets on the front transom of the platform, 
and through brackets bolted iinder the transom of the yoke. Buffer 
stops are fitted to the rear of the yoke. Each stop consists of a 
wrought -iron bracket and five *75" bolts, wrought- iron buffer 
spindle, washer and two nuts. Seven wrought-iroii jiarting plates. 

Eight india-rublier rings. 

The front ends of the piston rods of tlie lyydraulic Ijufiers of the 
carriage pass through holes in the#yoke brackets and are secured 
in front, by steel nuts, and in rear by a wrought-iron nut. To 
facilitate the withdrawal of the piston rods, the holes in the yoke 
are elongated in rear. After the rods have been placed in position 
wrought-iron stop plates are secured over the openings in rear by 
three *75^*' screws. 

Adjusting gear, Fig. 86, consisting of the following parts — Adjusting 

Wroiightr-iron connecting plate B. . 

Wrought-iron connecting rod D wnth steel pin, with collar and 

nut. * * ** 

Twm wwonghtdroii adjusting leverS' 0 (31 Fig. 80) with 

square steel key and two metal pins. • • * 

Metal indicator i^^te for connecting rod with four *5'''' bolts^ # 
and a 1'' bolt and nut. 



TvvC metal iiulieafcor [>!;ite^ for adjusting levers, each with two 
*625'' screws, hexagon head, and one steel screwed pointer 
with stud and nut. 

The steel nut A is screwed on the end of the piston rod, and 
secured fey a -5^' taper steel pin. The front nuts on each piston 
rod are connected by the wrought-iron curved plate B, which fits 
over cylindrical surfaces formed on the nuts, so that the nuts can 
be turned freely without affecting the bar. 

On each nut in front of the l)ar B fits a wrought-iron adjusting 
lever 0 (M, Fig. 78). The lever is keyed to the nut by a feather 
let into both, and is secured by a wroughtdron washer attached to 
the end of the nut by four screws. The louver ends of the two 
levers are united by a wrought-iron connecting rod I), the ends of 
which are bolted to the levers. This rod lies just in front of the 
bar B, and is connected with it by a bolt which passes through a 
metal plate, attached to B by four bolts, and through an 
elongated slot in D. If a nut on the front end of this bolt be 
sufficiently loosened, the rod D can move through a certain dis- 
tance laterally, and will thus turn the lever C, and so the nuts 
A and the piston rod and piston. By tightening the nut on the 
bolt, the rod may be clamped in any position desired. 

A scale is engraved on the metal plate attached to the bar B, 
and a pointer is formed on the '*’od D. 

This scale is divider! into six equal intervals, which are 
numbered from 0 to 6, and are each su]3divided into four '*amaller 
equal intervals. These intervals do not represent any particular 
linear dimensions, bnt merely serve to indicate the relative amount 
of opening for the oil in the piston. 

As an additional security that tlie piston rods may be always 
in correct adjustment, tliere is ajso a separate clamp witli seah^ 
attached to each lever C\ Each consists of a steel stul ] massing 
through an elongated liole in the upper end of the levbr, an l througli 
another elongated slot in a plate attached to the yoke. A pointer is 
fitted OB the studjlnid a scale is engraved on the bracket similar to 
' that on the bar B. Tile stud is clamped by^a nut in front of tlie 
pointer, and when so clamped, the piston rods cannot be turned. 
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The carriage consists of the following parts 
L Elevator .. .. .. 

2. Platform , . . . ■ , , . . ■ . . 

3. Hydro-pneumatic cylinder and ram, . . . 

4. Elevating gear . . . . • 

5. Cut-off gear , . 

6. Air pump 


Plate XLyil 

Plate XLIX. 
Fig. 87. 

Plate XLVIIL 
Plate L. 


The elevator consists of two steel bracket^ A, connected by 
steel transoms. At the lower end of each elevator is a wToiight- 
iron pin E, upon which it oscillates, and at the other ends are 
bearings for the gun trimnions. About the centre of the elevator 
is a cast steel crosshead K, which is attached to the recoil ram J by 
means of a vsocket and cotter, ^ 

The object of this ca,rriage is to elevate tlie gun from the load- 
ing position under cover of the parapet to the firing position over 
the parapet, or vice ve-mt The retaining chains P, are attaclied to 
brackets on the lower carriage, and to l3olts on the elevator, and 
limit the stroke of the ram, thus preventing the gun being carried 
too far forward. 

The carriage admits of 15® elevation and 5^ depression. 

The platform is made up of two steel girders or cheeks, A, 

A, which are connected by a steel transom, O, C, at the front, and 

B, B, at the rear. The platform is mounted on four steel trucks S, 
which run on a steel racer X, fixed to the masonry. A buffer N is 
fitted on each cheek, which will act as a cushion, in case the recoil 
of the gun is excessive. A steel pocket is bolted to the inside of 
each cheek to receive the trunnions of the liydro-pneiimatic 
cylinder H. On the underside of the platform are fitted steel clips 
Z at the front aucl rear, which engage a clip racer Y fixed to 
the concrete. Two elevator hraekets Q, are fitted to the front of 
the carriage, in -which rock the pins E of the elevator. 

A sighting ladder and platform A is provided for use in sight- 
ing vritli the ordinary service sights, the platform is fitted with a 
hinged foot-plate -which is brought into a vertical position by means 
of a spring after use, thus keejnng it clear of the gun when ascend- 
ing and descending. 

An overhead shield A J, supported on eight pillars A H, is 
supplied. These pillars rest in sockets K K, L L, ]\t M, on the 
lower carriage. 

Tliis gear is provided to close the by-pass or elevating valve, 
wlien the gun is in firing position, thus preventing an undue strain 
on the check chains P. When the gun ascends into firing position 
the valve is closed by means of the cord, which is attached to the 
elevators, and to the crank lever, Q Q Q, on the elevating valve 
spindle, 0 0 0. The handle slfould be pulled from the carnage 
when the gun is in firing position, to ensure fire valve being per- 
fectly closed. * 

The hydro-pneumatic cylinder, H (see Pl^te XLIX), has tw-'o 
chambers ; one “ a ’’ is the recoil cylinder, and contains* the recoil 

: % It..* 

* Wot other H.F. ■moanUEgg for Marks IT and T gons, see 


EieTaKr. 


PlatforiE. 


Cttt-off gear. 

Plate 

XLVIIL 


pnenmatie 
Plate XilX. 
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ram J ; the other “ h is the chamher for containing the necessary 
supply of ^vater and air. These two chambers are connected by 
two recoil valves J J J, and K K K, and a by-pass or elevating 
valve* access the former being obtained by a wronght-iron cover 
M, secured with eight studs, and jointed by a leather ring. In 
this cover are two tapped holes for eyebolts, for convenience in 
lifting it. At the bottom of these holes is a smaller hole, con- 
nected to an annular channel immediately over the leather joint, 
the object of whifh is to allow any water which may pass the 
joint to escape, thus preventing it from exerting any additional 
stress on the bolts, by acting on a larger area. When water is 
observed escaping from this hole, it is a proof that the cover M, is not 
tightly fastened down. The top end of the recoil cylinder is fitted 
with a packing gland, which consists of the following parts : — 

A ^111 metal ring, carrying the cupped leatlier ring, is 
fitted into a recess prepared for it, over this cup leather ring is 
placed the gun metal gland, containing a recess for spun yarn 
packing which is tightly compressed by a screwed gun metal 
ring. The object of the cup leather ring is to prevent the 
escape of w^ater, when the pressure is high, and that of the 
spun yarn packing, to prevent its escape when the pressure is 
low. There is also a flat leather ring, to prevent the escape of 
any -water which may pass outside the cup-leather ring. 

On the left hand side of the air chamber is a filling cock, 
G G G, the pressure pipe from the pumps is attached to the nozzle 
the plug n is raised, and the water or air pumped into the 
chamber. When the pumping is finished, the plug n is screwed 
down, and the pumps can be disconnected from the cylinder. An 
air cock, H H H, is inserted on the to^) side of the cylinder. 

The action of the hydro-pneumatic cylinder is as follows : — 
The requisite quantity of vrater having been pumped into the 
chamber, air is then pumped in to a pressure of 1,350 lbs. per 
square inch. The only means of entrance for the pressure from 
the chaml^er b ” to the recoil cylinder '' a is through the by-pass 
valve, this being opened, the compressed air forces tlie water 
behind the ram J and so pushes the ram out, thus raising the gun 
to the firing position. The by-pass valve is now shut, and the 
water in the cylinder has no \vay of return into the chamber 
except through the recoil valves.r 

The pressure of the air in the chamher, when the gun is up, 
will be found to be reduced to 570 lbs. per square inch. 
the gun is fired the force of recoil presses back the ram J, ex- 
pelling the Avater through the recoil vah'es. 

Before charging the cylinder for service it is advisable to par- 
tially charge it, and allow the pressure to act on the cupleather in 
the gland for some little time, thedonger the better. This softens 
the leather and keepe it tight. When the cylinder is once properly 
charged any slight leakage can be made good by the use of the air 
pumj). 

The elevating gSaris fitted on both sides of the platform, and is 
r Ayprked by means of a handwheel, S S, on ihe right side. The 
handAvheel is fixed on the spindle V Y V, which passes through a 
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bush U U U, fixed in tlie giider, and has a piiiion, E E, formed 
till it, which engages the spur wheel Q Q. Tliis is carried on 
the shaft W W W, but is free to rotate on it. The inner face 
]ias a coned recess turned on it, in which the friction cone. W W 
fits. The part of the shaft carrying the cone is liexagonal, arid 
tlie cone consequently rotates witii it The shaft passes through 
bush^ fixed in the cheeks of the carriage, and has at each end a 
pinion P P, which engages the arcs IT fixed to the ends of the 
elevating rods G, the other end of the elevating rods being fixed 
to the gun. The ares work in a gun metal guide, 0 0, fixed 
to the carriage cheek. The spindle is screwed for nuts Y Y, 
wliich force the star spring X X against ' the Jace of the cone. 
This causes sufficient friction Between the cone W W, and the 
spur wheel Q Q, to elevate or depress the'*giin, but vrill allow 
the shaft W W W, and the cone W W> to revolve without 
putting all the gear into motion when the stsraiu du^ to firing 
comes upon it. An automatic regulating brake is fitted on the 
shaft W W W, amP consists of a friction cone C C which is 
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TrarersiDg 

geai% 


Pivot. 


Pacers. 


Air pump for 
hydro - 

pneumatic r*e- 
coil cylinder. 
Plate L. 


keyed to the shaft W W W, and fits into a recess turned in the 
wheel Z Z. The springs D D D, should be screwed up by means of 
the nuts E E E against the wlieels until the power required on the 
hand\fjieel S S, for elevating the gun is the same as that required 
for depressing ^it. A friction strap, A A A, works on the wheel 
Z Z, which is free to move in it when the gun is being ele- 
vated, but is made to grij) the wheel by means of pawl BEE 
when the gun is being depressed. 

The traversingugear is fitted at the front and rear of the car- 
riage, and is actuated by four handwheels W. On turning these the 
pinion TJ on the shaft V, with the handwheels engage a spur wheel 
T, fixed to the trucks S, and the carriage is consequently traversed. 

The carriage is mounted on a centre pivot, A heavy casting 
Q G, fitted with wrought-iron pivot pin E E, is firmly bedded in 
concrete binder the centre of the carriage. A cross girder or pivot 
beam D D, carrying a bniss bush is fitted to the underside of the 
lower carriage. The pivot pin enters this hush, and is held in 
position by a tapered cotter F F. None of the weight of the gun 
or carriage is taken by the pivot, the underside of the bush being 
slightly clear of the top of the pivot. 

The raiJers are made of steel and are in lengths, fitted at each 
joint with a joint plate. They are fixed to the masonry by means 
of tap bolts passing through the flange in the racer into square 
tapered nuts fixed in the masonry by means of lead or cement. 
They should be laid level in one plane, and carefully bedded. 

This consists of four cylinders, Nos. 1, 2, 3, and 4, of different 
diameters, each fitted with a plunger and placed vertically in a tank 
of water, this serves to keep them cool, and supplies the small 
quantity of water required to be drawn in, in order to ensure that 


are arraiio-ed as shown on drawing, 


the largest in 


_ No. 1 being 

diameter and No. 4 the smallest. When in action the plungers of 
Nos. 1 and 3 are withdrawn while the plungers of Nos. 2 and 4 
are being forced into their respective cylinders, and rice Tersd. 
No. 1 cylinder alone draws in a charge of air at a pressure of one 
atmosphere (14'7 lb. per square inch). A small quantity of water 
is also drawn in by this cylinder and when its plunger rises it 
delivers its charge of air to No. 2 cylinder in which the plunger 
is falling. No. 1 cylinder having delivered all the air, will, 
at the extreme end of the stroke, deliver the small quantify of 
water wliich was also drawn in. This will ensure that there is no 
air left to expand and reduce the suction for the next stroke. In 
the same way No. 2 cylinder delivers its charge on the return 
stroke to No. 3 cylinder and the process of compression is carried a 
stage further. The^n No. 3 cylinder, delivers its charge to No. 4 
cylinder, and No. 4 completes the compression up to the highest 
pressure required in the recoil cylinder. 

The handles of the pump are made to take four men on each 
side, and when not in use they may be folded back so as to occupy 
Jess space. 

" In using the pumps it is of great importance to make the full 
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stroke each time and strike 'the bufler ' gentl j, yet with certainty, 
to ensure that all the air is delivered ' .Tliewater in the tank should 
stand above the level of the tops of the cylinders ; when working 
the pump to force air into the recoil cylinder, the small tap (jQ at 
the front of the tank ninst be opened just enough to^et the water 
ran into the suction cup H' in 'drops so . close together iliat they 
almost unite into a connected stream. 

To set the pumps for pumping air, see that the valves I and J 
are screwed hard down. As it is sometimes reqiiir^ to pump ivater 
with these pumps two valves are provided on the pipe which joins 
Nos. 2 and 3 cylinders. ■ 

To set the pump for pumping wmier, it is therefore necessary 
to screw up the valve I as far as it will go. This gives an opening 
dowmward to let the air awuy which is continued to be pumped 
by Nos. 1 and 2 cylinders because the valve has been liftedjoff its 
seat In order to give the water suction to No. 3 cylinder it is 
necessary also to open the valve J, this valve should be raised com- 
pletely to its top seat to prevent air being drawn into No. 3 cylinder 
through the pipe joining the valves I and J. 

It has been found that the addition occasionally of a small quan- 
tity of glycerine in tlie suction cup H lielps to keep the joints of the 
air pump tight. 

To prepare the carriage for action, the pumps must be attached 
to the recoil cylinder, the br-pass valve opened, and -water pumped 
into the cylinder, until it overflows at the air cock H H H, after 
which the by-pass vah'e should be closed. 

To prevent the gun from rising during the operation of pumping 
in the air, a wood block is placed on the lower carriage under the 
gun, and the securing chains attached ; the screws are tightened by 
means of a '' tommy '' key, supplied for the purpose. 

Air should be pumped into the chambef of the cylinder. This 
operation should be performed carefully, as upon tbe correctness 
wuth 'which it is done depends the safe working of the carriage, 
The valves I and J (see Hate L) must be screwed down, and the 
small cock li be opened to such an extent, that the flow of waiter 
through it be not in a continuous stream, nor in distinct drops, but 
in drops following each other so slowly that they are almost 
connected. 

As the water get^ pumped into tlie cylinder along with the air, 
it must now and then be blown out at the cock H H H, so that 
when required pressure of 1,350 ll>s. per square inch is reached, 
only air saturated wuth vapour of water should escape, wdien this 
eociv H H H is opened. The filling cock G G Cf on the cylinder 
should then be shut and the pumps disconnected. 

When the pumps are being worked the cock in the pressure 
gauge should he shut, to prevent damage to the gauge. 

Whilst water only is being puhiped into the cjdinder or air at a 
low pressure, four men are aHe to do the worS, but afterwards as 
the -work increases eight men will be required. 

To raise the gun into firing position, the by-pass valve is to be 
opened by pushing tlie handle A A, towards the carriage, and left 


Instructions 
for working 
the H. P. " ■ 
carriage. 
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IE: Ha for "eleTator bracket. 

, S , ' ''Track./"' ' 

V ,,j 'spar ivbeel. 
tJ Training piaion. 

V ' , 

W , ' Training liaadwlieel. 

■' X ^ ,'Eacer. # 

. y Clip racer. 

2 bracket. 

AA Crirder (rigbt and left), 

,BB Rear transom. 

CO Front ,, ^ 

DD Pivot beam. * 

■ 'EE pin. 

FF , Seeming cotter for piTOt pin. 

GGr Pivot block. ' 

HH ' Clip racer anebor bolts. 

II , Pivot block „ ,jj 

«JJ Audi or plates. 

EK , Shield, pillar, bracket, inner, upper and lower, right and left, 

EL „ „ „ front. 

M.M. „ ' rear. 

XX Toothed eievating arc (right and left). 

00 Onide for 

PP Pinion for „ (outer and inner). 

Q.Q Elevating spur wheel. ' 

RE Pinion for elevating spur W’heel. 

SS Elevating hand wheel. . • 

WW Elevating spur wheel friction cone. 

XX Spring for „ ,, „ 

YY Adjusting nuts for spring for friction cone of elevating spur wheel. 
ZZ Elevating gear non-retum brake. 

AAA Strap for „ „ „ 

BBB Pawl for „ „ „ 

CCC Cone for „ „ ,, 

BDB Spring for „ „ „ 

EEE Adjusting nuts for „ „ 

G-OC Recoil cylinder filling cock. 

HHH Recoil cylinder water level cock. 

III Suction connection to lowering puiap. j, 

, JJJ* ' ' Recoil valve Ko. 1. 

KKK „ „ Xo.^3. 

000 Bv“pass valve spindle. 

PPP „ working rod. 

Q:QQ „ ■ „ ' lever. . ' 

RRR Gland for by-pass valve. 

SSS Securing plate for gland for by-pass valve. 

TTT Cotter for recoil ram and cross head. 

IJUIJ Bracket for elevating handwheel spindle. 

VW Elevating handwheel spindle. » 

WWW Elevating shaft. 

XXX Inlet for lowering pump. • , 

YYY Lowering pump with guard. 

ZZZ^ Guide plates for check chains'. 

A Sighting ladder and platform* 

aA Handle for working bj-pass valve. 

AB Securing chain for ■ ■ 

aE Refiecting sights upper and". lower., 

aF Tic rods for front 

AG * ,j j, for rear, . ■ . . , ' 

AH Shield pillars front and reari '■ * 

aI 1 Shield. „ , ' 
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The pivot or fixed point, about which, as a centre, the platform 
traverses, is varied according to the nature of the battery, in which it 
is mounted. The diSerent positions of the pivots are distinguished 
by the letters A, B, G, D, E, F. The A pivot is about under the 
muzzle of the gm when run up; B just in front of the breast of 
the platform ; C about the centre of the platform ; D about 3 ft. 
in rear of 0 ; E in front of the rear transom ; and F in rear 
of it 

The pivot may be '' actual or '' imaginary/' An actual pivot 
is formed by a cast-iron gun or pivot block sunk in the ground in 
the required position, to which the platform is connected by a steel 
plug. When the pivot is imaginary the platform is not connected 
to any fixed point Platforms for rifled guns are in general con- 
nected to actual pivots, except those intended for A pivots which 
are generally imaginary. 

The pivot blocks in the service have been for purposes of 
nomenclature placed in a numbered series, as also have the pivot 

plugs. 

Th.e follo^Ymg are the blocks : — 


No. of 
Block, 

Total heiglit. 

Height 
above racer. 

Natures of platforms for 
which intended. 

Pivot plugs, 
for which 
suitable. 



ft. 

in. 

ft. 

in. 




No. 

1 

4 

9*62 

0 

15 *5 

10"0 

No. 1 

n 

2 

4 

4-75 

1 

I0-7S 

R.M.L., 9" and 7''Cand B.. 

n 

X 

a 

3 

3 

4*87 

1 

6-375 

R.M.L., 6^ tons, 6' parapet; 

64'pr. 64 cwt., 5^ 6^^ and 6' 








6-875 

pai’apets .. .. 


3 



3 

4*87 

1 

R.M.L. 80-pr. 5 tons, 64-pr. 71 









and 58 cwt., 6' parapet 

' fX 

4 


#3ii 

3 

6*2 



R.B.L., 7", 82 cwt., R.M.L. 









64*pr. 71 and 58 cwt. . , 

ti 

12 

J| 

4 

2 

10-75 

1 

0’52 

R.B.L., 7", 82 and 72 cwt. ; 



- 

1 




R.M.L., 80-pr, 5 ton, 64-pr. 
71 cwt. 

ft 

4 



5 

0 

8-75 

1 

2 

R.M.L., 7'', ton (slide con- 








verted for L.S.) 


6 

3f 

6 

2 

11 

1 

9 

R.M.L., 9'" Moncrieff, Mark II 


6 

tf 

1 

1 1 

11-5 

0 

9*6 

R.M.L., 7''Moncrieff, Mark II 


7 

it 

8 

1 2 

0 

0 

9 

R.B.L., 7" 82 cwt., R.M.L., 
64-pr. 68 cwt., Moncrieff, 









Mark II 

n 

8 

ti 

9 

3 

4-87 

0 

4 

R.M.L., 8" howitzer, 70 cwt. 









carriage 

13 and 14 

J) 

10 

4 

1-6 

1 

2 

R.M.L. , 8'' slide (converted 








f5rL.S.) 

No. 16 

Bixed 


— 


— 

E.M.L., 7" Mouoreifi, Mark I 

Fixed plu£. 

plug. 









^ Buslied, 


The following are the plugs :■ 


§ 4647, 


^95 


No. of 
Hug. 

Diameter. 

Length 
in block. 

Block or gun for 
which intended. 

""Hatures of plaiform for 
wMcli suitable. 

* 

Para. L 
of C, de- 
scribed. 

270. 1* 

in. 

6 *82 

" 

in- 

8'5 

24-pr. gun pivot 

'■** " 

E.H.L. 7" and upwards 


„ 2* 

5-29 

7*5 

and Mocks 2703. 

1 and 2. 

18-pr gun pivot 

OandD 

E.M.L.. 7" and upwards 

2411 


4‘oa 

5-75 

270.3 

C and D , « , , 

B.M.L. 7'' 6| tons, 64 

2411 

» 4 

3*00 

7*5 

„ t3 and 4 

c wt. 5' 6'^ and 6' parapet 
E.M.L. 80’pr, 6 tons, 


» 6 

3-00 

13*5 

» 5 

64-pr.. 71 and 58 cwt.' 
6^ parapet. B.B.L. 7^'» 
E.M.L. 80-pr. 6 tons, 64- 
pr. 71 cwt. and 58 cwfc. ’ 
7'^ 6^ tons sHde fitted 


» 6 

4*00 

13*5 

1 

» 6 

with special bars for L.S. 
B.M.L. 9^'MoncrieffII. 


» 7 

3*50 

10*75 

» 7 

B.M.L.7" „ 


1) 8 

2*50 

9*5 1 

; >' ® 

B.B.L. 7''B.M.L. 64-pr. 


,, 9* 

4*198 1 

7*5 

9-pr. gun pirot 

58 cwt. Moncrieff*!! 
E.M.L. 7^' and upwards i 


>. 10 

2 *50 

5*0 


C and D . . , . 

B.B.L. 40-pr. 

2411 

„ 11 

2*00 

7*5 


S.B., B.L. 32-pr. 

4093 

« 12 

3*00 

7*5 

No. J3 

B.B.L.r' 82 cwt. E.M.L. 


„ 13 

5 *00 

15*0 

9 

64' pr. 71 and 58 cwt. 
B.M,L. howitzer car- 


„ 14 

5*00 

15*0 

.. 9 

riage, 8'^ 70 cwt. 
B.M.L. howitzer car- 


» 15 

4*00 

13 ‘5 

.. 10 

triage, 8'' 70 cwt. 

B. M. L. 8" converted 




1 

1 

slide L,S. 



* Kos. 1, 2, and 0, are intercliangeable, as far as tlie platforms are 

concerned, tlie body of Ifo 1 plug and tlie bead of 270. 2 or ISTo. 9 fitting tbe piTofc 
boles in the pivot plate and cross stay of the platform. Por 0 platforms, E.M.L. 
11 inch or 12 inch 25 ton, the pivot plug is secured bj a clip plate, Pig. 70 page 239. 

t Bushed I. X Sashed 11. * 


The following table gives the position of tlie diSerent pivots, 
with respect to the front of the platform, with which they are used ; 
and also the plug and block used with each platform : — 


(M.C,) • ¥2 




9 




JXACEES. 


1 j 

1- 

j IZS eo w «o 

123 1 { 

( j 

i '' 1 

6 o o o 6 

o 

6 6 6 © 

6 

d 

A 


5^ 


^25 

Ik; 


a 2*3 

asi 

t ! 1 

1 I r " 

1*^1 1 

! ! r 

1 i± 1 


Bushed II. t Converted naval slide. t Bushed I. 
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The racers for' 'medium platforms o.n which rifled guns are Baeers, 
nioimted are of wrought iron 2’25''' deep, 2*78" wide. Fig. 88, with 
the upper surface rounded off and with a flange *75" deep at each 
side. They are laid raised, i.c., with, the upper surface standing 
above the ground. •* 

The exceptions to the above are' the racers for ISTos. 4 and' 5 , 
platforms, which are of gunmetal, ribbed and coned to suit the pivot. 

"Wooden platforms for S.B. ' guns 'may be mounted on racers ' 
either with or without flanges. 

Eaeers for E.M.L. 7" and 9" traversing platforms, Fig. 88, are of 
similar form to those for medium guns. ' ■ § .24S8.„ 

. The 'steel racers for 10" E.M.L.guns and upwards to 12*' of 25 
■ tons, Fig. 88, have straight sloping sides with a flange at the bottom 
while the upper surface is beveled to suit the cone of the trucks 
for the particukr pivot, except in the case of the rear raceis for '' A’' 

]3ivot, which are not "beveled on account of those for two adjacent 
guns in some works crossing each other. The dimensions of the 
flange are the same as in the wrought-iron racer. The height to 
the axis of the cone or bevel is 2|-"; the latter is 2*44" long, and 
the width at the bottom just above the flange 3*48''. The flanges 
of the trucks are allowed yV' between them and each side of 
the racer, and between them and the flange of the racer. Con- 
tinuous bedding plates of wrouglit-iron are now used in laying 
racers for 10" guns and upwards to 12" of 25 tons, instead of 
bedding plates under the ends of the different pieces of the racer; 
they are made to break joint with the pieces of the racer, the latter 
being secured to them by steel bolts with wrougiit-hon nuts, L. of 
a, § 2906. 

Steel racers, Fig. 88a, of deep section, without flanges, connected 

§ 2280 , 

Fig.88AV ^ 



at the joints by 2" steel dowels, and laid without bedding plates, 
are made for 35 and 38 ton guns. For A pivot the front racer is 
in one piece, and in confined works, where the rear racers intersect, 
crossing plates of cast steel are used* ^ 

To prevent the platform running off the^racers, a stop is fixed 
at each end. The stop for all fllanged racers is a |" screw, with a 
projecting head 1" in diameter and 1" in heigjit, which is screwed 
into the flange. The stop for 35 and S8 ton racers xs a piece of 
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wrought iron hedded into the masonry to the depth of the racer^ 
and projecting above the bottom of the sinking for the flange 
of the^ truck 

Recoil rails. Eecoil rails pe fixed to the floor and roof of casemates intended 
for the yoke mounting of the BX. 12" 43 ton gun. 

The lower rail of the lower tier platform consists of a guide 
plate of steel, x along the surface of which the lower 

roller of the yok^ runs in traversing, and against which it bears 
during recoil. At the rear of the guide plate are riveted two angle 
irons ; between these is riveted a horizontal 2" plate of steel. The 
rear part of this plate acts as a racer for the front trucks of the 
platform ; the plate abuts in front against the rear of the guide 
plate, and in rear against the front racer of the E.M.L. 38 ton gun, 
for which the casemate was fitted. 

The racer plate is formed in two lengths, united at the 
centre by the angle irons and by a 1" joint cover of wrought iron 
riveted underneath. 

The guide plate is sunk into the floor of the work, wMch is 
lowered 5" in front of it, so as to form a trough 1' 1" wide. A 
plate of wrought-iron is fixed at the front side of the trough. 

The upper rail consists of a front and rear guide plate for the 
upper rollers of the yoke, the front of wrought iron, the rear of 
steel, both 1" x 7|". These plates are connected by angle irons to 
a horizontal plate (1" x 5' Of" at the centre), which is fixed to the 
^ roof of the casemate. 

The front guide plate and its angle iron are moveable, the angle 
iron being connected with the horizontal plate by bolts instead of 
rivets, so as to admit^of the yoke being got into position. 

The rails for the upper tier platform are generally similar. In 
the lower rail the racer pLate^does not abut against the old racer in 
rear. A box girder of plate and angle iron is built up under this 
plate, and is sunk together with the guide plate to a depth of 7" in 
the floor. 

In the upper rail there is a packing plate of If" iron between 
the guide plates and the large horizontal plate fixed to the roof. 
!&aTersiiig Traversing racks of cast iron are used with platforms for 35 
and 38 tons E.MX. guns and 43 ton B.L. guns, also with converted 
naval Slides for 8" and 9" E.M.L. guns. 

€^raduated Fixed graduated arcs are used in traversing in connection with 

the pointers on the platforms, for 9" E.M.L. guns and upwards. 
They are of metal, and are secured to wood by wood screws, md to 
stone or concrete by screws entering Lewis nuts, the end nuts 
being of double deptL 

They are graduated in degrees with quarter intervals. 

^ These arcs have for purpose of nomenclature been placed in a 

numbered series.^*" 

Bwmp plates, Moncrieff platforms are traversed on sweep plates with stops as 
for flanged racers, and a graduated arc of zinc let into the rear plate. 

* These ar/^is will for future manufacture be made in two separate parts. The 
graduations wiU he marked on the front part, and on the rear part or figure plate 
which will be issued in short lengths of 10°, the numbers corresponding to tlie 
graduations will he showTi. 


The following are the radii of the trarersing racks and graduated 
arcs respectively. 
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CHAPTER XIII.— IITSTEHCTIONS POE THE CARE AXD' 
^ PRESEEVATIOX OF IRON .CAEEIACES AND PLAT-' 
FORMS. 


Iron carriages and platforms of every descriptioii require 
special care to jpreserve them from the effects of tlie» weather, and 
to keep them in working order, otherwise they will he deteriorated 
by rust, and the working parts become so corroded as to induce 
irregularity in action and difficulty in working. 

The follovring instructions apply generally to all mountings : — 

1. Wlien mountings are not frequently used, the moveable 
parts of the elevating gear, the adjusting screw- shaft, compressor, 
nuts and rocking levers of the compressor gear, and the blocks and 
tackle of the running-back gear, must* removed and placed in 
store. 

These parts must be kept clean, and placed in position at least 
once ill three months, to see that they are in proper ivorking order. 
All other gear should be worked once a ■week to ensure it Ijeing in 
a clean and working condition. 

2. The top of the xhatform must be rubbed wutli an oily rag to 
kee ]3 it from rusting and to keep the under surface of the carriage 
in good condition, the carriage must be raised on its rear rollers, 
oil poured underneath as far as pcfesible, then lowered and -worked 
in and out sufficiently to oil the wdiole surface. Before practice all 
traces of oil should be removed from the hearing surfaces of 
.carriage and platform to prevent excessive recoil. 

3. The teeth of traversing gear should be greased. The 
position of the platform must be changed to prevent impressions 
on the trucks and racers. The racers should be scraped and 
cleaned, especiaEy at the sides td render traversing easy. 

4. iJl bearings should be lubricated at le^fst once a month, and 

before praciiee. During practice the top bf the platform 
should be occasionally rubbed with a slightly oily cloth to prevent 
jehsura With regard to this paragraph ana the dnections in 
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paragraph 2, it slioukl he clearly understood tliat paragTajdi 2 
refers to the precautions required in the ordinary course of pre- 
servation, and paragraph 4 to practice. A liberal Uvse of oil is 
neces'sary to ensure the removal of rust, and great care is required 
to remove all superfluous traces of it before firing. A slight film 
of oil is to be renewed during practice to prevent seizure. Carriages 
with rollers permanently in action should have tlie rollers, and 
axles kept clean^ and thoroughly lubricated. In lubricating, tlie 
lubricating holes jnust be cleaned out wdth a wire (if necessary) 
and filled with oil, care being taken to replace the small screws. 
Bearings are not thoroughly lubricated unless the oil shows on the 
shafting. 

5. All working parts must be kept free from dirt and rust. 
The clamping arrangement or friction cones of elevating gear, 
brake dfams and the discs of friction clutches, must be cleaned 
but not oiled. The plates and bars of the compressor and preventer 
gears must on no account be greased but should be kept free from 
rust by scraping to ensure regularity in working. The teeth 
of traversing and brake gear wheels, must be greased occasionally 
to ensure easy wmrking and preserve them from rust. 

6. EoUers and trucks, where practicable, must be removed once a 
month, and the axles properly cleaned and greased before replacing. 

The operation of removing and cleaning rollers and axles 
should be carried out where ordnance artificers are available at 
least once a month. In the case of other pressing work occupy- 
ing their attention the period may occasionally be extended to 
once in four months but not longer. 

"Where there are no ordnance artificers the lubricating holes 
must be thoroughly cleaned out, and as much fresh oil as possible 
poured into the bearing, t]ie rollers being turned round during the 
operation. The turning of the rollers will be facilitated by first 
raising and blocking up the carriage. 

Note. — The front trucks are removed hy running the carriage 
back and lifting the front of the platform hy hydraulic jacks 
sufficiently high to take the Aveight off the trucks. Great care 
must be taken to block up the platform before removing the axles.. 
For the rear trucks, run the carriage up, place the jacks under the 
rear truck plate, and proceed as for the front trucks. 

7. Hydraulic buffers should be carefully examined before 
firing, to see that the cylinders contain the requisite quantity of 
fluid, that there is no leakage at the glands, and that the jjistoii 
rods are properly connected ; also see that the clip plates are 
securely bolted to the carriage. If a buffer leaks at the gland,, 
and tightening up the latter does not stop it, the packing must he 
renewed. 

Special iNSTBUCXiONS Pbn 38 Ton Mountings. 

r| 

■ The carriage must never he fired from until it is 'seen that the 
buffer piston rod is attached to the platform ; that the hydraulic 
r buffer is filled with the proper quantity of oil; that the clip 
__ plates are on and secured ; that the preventer^ gear lever is allowed 
tb relax the grip on the bar ; and that the 'nipping lever of the 


ruiming-back gear is well pressed down and canglit by its pawl to 
ensure the sprocket plates being free of the chains. 

To fill the Buffer , — Eim the carriage up to the front stops, with Hyamniic 
the piston rod secured to the front of the platform ; take out the biiffer. 
screw plug on the top of the buffer at the rear, anc> rest the gallon 
measure in the hole, turn off* the cock, and fill the measure full ; 
then turn .the cock and allow the oil to flo\Y into the cylinder, 
repeat the operation until the buffer is full then draw^ off a 
measure full, equal to one quart. ■ Eeplace the "plug, screwing it 
home. 

The working quantity of ./ oil used J 6' recoil, 10 gallons, 
should not exceed „ 

Oil is wdtlidraTO by means of the front screw valve, air being let 
into the cylinder at the same time by the removal of the rear plug, . 

A “spanner, hydraulic huffer. No. 21,” with a t(^rimy, is 
issued for looseiiing or tightening the packing gland of tlie tension ' 
buffer, and a *^spamler, hydraulic buffer, No. 6” for removing the 
rear plug and for opening or closing the draw-off valve in tlie front 
laiffer cap. A “spanner, McMahon,” is used for screwing and 
unscrewi.ng the bolts and screws. 

To connect tlie Buffer Piston-rod to the Platform * — ^love the 
carriage to the rear, if not already in that position, sufficiently to 
enable a man to get at the piston rod, remove the eomiectiiig nut 
from it, and draw it forward until its end projects through the 
hole ill the transom of the platform, taking care not to injure the 
thread, screw on the connecting nut, and secure it from turning 
by driving in the taper steel pin ; the inside nut should be adjusted 
so as to allow of a free vertic^ movement of the rod. Before 
connecting to the platform, the rod should he pushed in and out 
to see that it \vorks freely and that tlie ^packing gland is not too 
tight. 

— In all operations, such as connecting and disconnecting 
the piston rod of a buffer, care should be taken that the carriage 
is securely scotched up on the platform, to prevent its running iij) 
suddenly. Under no circumstances should the carriage be run up 
])y placing it on its rear rollers, unless the piston-rod is secured to 
the platform. 

If the buffer leaks at the gland, and the leakage cannot be 
stopped by tightening the latter, the piackiiig must be renew’^ed. 
l\Iaterials for packing are detailed in the following table : — 
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If the cap has at any time to be removed/in replacing it, red or 
white lead should be used to make a close joint. 

To remove the piston it will be generally found necessary to 
take the buffer off the carriage, and remove the front cap, first 
taking out the set screw. If found to be practicable it is more 
desirable to take off the rear cap but the cement which makes the 
joint tight, will generally prevent this. In the steel buffers 
recently issued the joint of the rear cap is made tight by a gutta- 
percha ring ; in th^se buffers the rear cap should be removed to 
get at the piston, 

roller The hydraulic jack should be worked frequently (after the 
carriage has been securely scotched up under the front rollers to 
prevent the gun running up) as the leathers of the jack become 
hard and get out of order if not in constant use. The spare jacks in 
store shduld also be worked, and invariably be left with pressure on. 

To Jill the Jack . — Eemove the cover by taking out the four 
screws and fill the jack with the authorised fluid. The mixture 
must be filtered into the jack through the filter, tin, jack, 
lifting,'' page 340. 

The present authorised fluid for filling the jack is a mixture of 
water and methylated spirit, in the proportion of two of the 
former to one of the latter, to which has been added 1 oz. of 
common soda to the gallon. 

A mixture of 2 parts paraffin oil and 1 part olive oil may 
supersede this fluid. The jack must be cleaned out every three 
months, and the mixture passed through the filter when returning 
it to the reservoir. 

Capacity of the jack — 4 quarts. 

Should the rear roller jack not act, it should be rapidly worked, 
at the same time the oqtside of the cistern should be tapped 
with a piece of wood, to dislodge any dirt that may have got 
into the pump. If this has no effect, it should be removed and 
replaced by one from store. The jack when out of order should 
be cleaned out as directed above, if it still remains out of order, 
it must be carefully taken to pieces, examined, and adjusted by a 
competent person. 

If the jack should break dowm in action, the gun, in cases of 
emergency, can be run up by using the nipping and running- 
back gear, the indicator being adjusted for running back, and the 
winch handles worked in the reverse direction. 

Care should be taken not to pump the rear roller jack too4;iigh, 
about I'" should be sufficient as a general rule, and the pointer 
should be arranged for this height. 

Wliere preventer gear is not fitted in rumiing up, care should 
be taken to lower the jack as soon as the carriage starts, to pre- 
vent the carriage running against t|ie front stops with violence, 
tor Should it be found that the gun is running up too quickly, the 

preventor gear must he set up by hand by raising the iever on the 
outside of the right bracket. If this gear is in proper adjustment 
the carriage«should be' brought to rest as it comes in contact with 

« * For fartlior insferuotxons as to care of this 3aok<3ee Appendix H. 


tlie front buffer stops. Should the gear require adjusting, remove 
the retaining nut and pin and change the position of the lever on 
the screw as required; the higher the number on the shaft to 
which the arrow on the lever points the greater the compres?siom 
The nut and pin must be replaced before testing the*resistance* 

In general, the proper amount of check will be obtained if, 
with the full force of one man on the lever, its tripping end can be 
raised to about 1" below the top of the tripper, ^mmecliatelv the 
carriage is run up, the grip on the bar must be relaxed by lowering 
the lever to prevent the movement of the carriage being retarded 
while running back or during recoil, „ 

Should the position of the clamp handle of the elevating gear 
be found inconvenient, when the arc is clamped, it can be adjusted 
by removing the split key and handle, placing the latter in a new 
position on the hexagon of the screw, and replacing the ‘No 
oil or grease should be allowed on the friction pieces of the clamp. ^ y 

Should the running back chains not be in a position suitable for 
the engagement of the sprocket plates in the nipping gear, move 
the chains slowly by the winch handles, at the same time pressing 
the nipping lever on the carriage steadily up, until the teeth catch 
in the chains. • 

The clutch, should, after each movement, be disengaged by 
turning the handwheel until the indicator is at '' 0 ” "in the centre. 

The letters T and R merely indicate the direction in which to turn 
the handwheel. The amount of turning should be only such as 
will set the clutch and prevent any slip. After the clutch is 
engaged and movement commences, it may be eased off to lessen 
the end thrust. Care should be taken that no oil or grease is upon 
the plates of the disc-clutch, and that if at any time they are 
removed, when replacing them that the% are free from dirt and 
rust. The clutch lever has a band with trunnion, wiiicli is pro- 
vided with a lubricating hole. Oil should be supplied to this. On 
no account must this gear be used as a brake '' in running up, as 
such use will cause serious damage to the gear, and render it 
unserviceable. 

The carriage rollers should revolve freely by band upon their rollers, 
axles, and only take a bearing on the'platform when the eccentric 
is thrown into gear. This should be done by pumping the rear 
roller jack until the carriage at rear rollers is raised f In 

this position there should he a clear space between the surfaces of 
the carriage and platform sufficient to see light. Should this not 
be the case, the front roller bearings will require adjustment. 

The faces of the buffer blocks upon the carnage and platform Front buffers, 
should be parallel one to the other, or else the spindles of the 
buffers are liable to be bent. 

Traversing gear should be worked once a week to test its con- TraTersing 
dition, arid also that the position of the platfoarin on the racers may gear, 
be changed. “The toothed gearing and pinion working in the rack 
should be kept thoroughly clean, the teeth slightly greased. The 
discs of the clutch should not be ofled, but the clutch Jever band -t 
should be. , 


Before tlie platform and carriage are used all tlie lubricating 
screws should be taken out, and oil poured into the holes and the 
screws replaced. Some of the screws are under the footboards 
insicte the rear of the platform. By taking out the key of the 
left bufier spindle, removing the spindle and india-rubber ring the 
boards can be lifted out and the lubricating screws taken out for 
oiling. They must then he replaced, as well as the boards and 
buifer spindle. - 

To Bemom Clutch Shc(ft — Take out the pin in collar of 
indicator screw alid run the screw out of the nut ; remove the 
bracket carrying the clutch lever, take off the caps of the bearings 
of the cross shaft and of the traversing shaft, and in casemate 
platforms, loosen the bolt in the front bracket of the traversing shaft. 

Loosen the bolts of the thrust brackets ; lower the cross shaft 
and renfove it, blocking up the shaft to prevent its falling. When 
out, remo-ve the clutch lever by taking out the screws. 

Any difficulty in moving the mouiitiiigs, or extra exertion 
recpiired to work the gear, is due either to deficient lubrication or 
to the connection of some of the gear which is not then in use. 
In eitlier case the cause should be ascertained without delay, as to 
continue ywking under the circumstances may he the means of 
putting the gun out of action, 

Special*for Small Poet Carriages and Platforms. 

The carriage must never be fired from, until it is seen, that the 
trunnion blocks rest on the following up screws, so that no weight 
rests upon the hydraulic lift. 

To fill the Buffers 6' Eun the carriage up to the front 

stops, with the piston rods secured to the buffer brackets, under 
the carriage ; take out the SQrew plug on the top of the buffer near 
the rear, and rest the gallon measure in the hole; turn off the cock 
and fill the measure full ; then turn the cock and allow the oil to 
flow into the cylinder, repeat the operation until the required 
quantity is run in. Eepeat the same with the second buffer. The 
greatest quantity of oil in each buffer should not exceed 9 gallons, 
which with the carriage run up, will give depth of oil at the 
filling hole. This depth may be easily tested by pressing a slip of 
wood to the bottom of the cylinder, withdrawing it and measuring 
the wet portion. Eeplace the plug, wdiich has a leather washer, 
screwing it home. Oil is withdrawn by means of the front valve, 
air being let into the cylinder at the same time by the removal of 
the rear plug. Each buffer must be filled separately, and*^great 
care should be exercised that each contains exactly the same 
quantity of oil, so that the pressure in each buffer may be the same 
during recoil. 

To fill the Buffer V Becoil — Eun the carriage not quite up to 
the front stops, so that the piston may clear the filling hole, with 
the piston rods secured to the front of the platform ; take out both 
screw plugs in'^the top of the buffers, insert the ‘'pipe, copper, 

^ filling hydraulic buffer,” in the filling hole, and resting the gallon 
^ measure in the pipe, fiU the buffers as full as possible, then run the 
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carriage gently up and finish filling ; run the carriage hack until 
the draw-off Talve is clear of the front truck plate, and using the , 
draw-off measure take out 1 quart for each buffer. As the buffers 
are connected by. a' copper :pipe, the quantity of oil requireij. for 
both buffers can be run in through one filling hole anil the necessary 
quantity can be. drawn from either draw-off value. Eeplace the . ' 
plugs, taking special care to screw them home. The working 
quantity of oil used in each buffer should not exceed. *71 gallons, ■ 

A “ spanner, hydraulic buffer, JTo. 2"' is issued^for loosening or 
tightening the packing gland of the buffers* of the 6' recoil' 
platforms, and a ^' spanner, hydraulic buffer,. iTo. o/’ for the same ... 
purpose for the 7^ recoil. "A. “spanner, hydraulic buffer, Ifo. 6/' 
for removing the screw plug, and the 'draw-off cock in the 6" buffers, 
and the screw valve in the 7.' buffers. ■ A . spanner, McMahon’s,'’ ■ 
is used for screwing and unscrewing the bolts and screw\s. 

The hydraulic lift should be ■'worked daily, to ensure that the Hjdraiilic 
leathers on bottom of ram are kept in ■working order. The plate 
on top of ram should work freely so as to enable it to get a proper 
grip of the gun. It should be removed when necessary by the 
screw uiiderneath being taken out, cleaned, slightly oiled, and re- 
placed, grea t care being taken, that no oil gets on the ram which 
should hci kept clean by wiping with clean oakum or wa^e. 

To fill the Lift . — Eemove the screw plug in thereover of the 
cistern, using the spanner, release valve, filling plug, &c./' insert the 
“pipe, filling, hydraulic lift,” and using the “filter, tin, jack, lifting” 

(page 340), in the ]3ipe, fill the cistern with the authorised fluicF, ** 

replace the scre'w plug. Capacity of the cistern 2 gallons. 

The cistern is emptied by withdrawing the run-off plug under 
the cistern using the “ spanner, cistern cover, and run-off plug/* 

The lift must be cleaned out every three montlis and the fluid 
passed through the filter when returning it to the cistern. 

To remove the Lift from the Carriage . — Eemove the six keys 
and the jilate from the front transom ; remove tiie bearings of the 
shafts connecting the pump spindles with the le\'ers outside of the 
carriage, also the shafts. Draw the li.ft forward,* clear of the car- 
riage until it rests on the plate along the centre of the filatform, 
then by means of the “ bracket, iron, lifting,” and the “ bar, wood 
lifting,” remove the lift from the platform. 

Parts Liable to get out of Order . — The parts of the li?t most 
liable to get out of order are the leather packings, those round the 
crank spindle and the draw-off and filling plugs -would cause the 
lift fo leak externally, and any disorder in tiiein can easily be 
detected, while those in the ram and pump wx)iild injure the lifting 
power, and w^ould necessitate the removal of the lift from the car- 
riage, its being taken to pieces, and carefully examined. 

For any examination of the working parts the lift must be 
removed from the carriage (see fhstructions for that purpose). 

To get atMe Inlet Vahe . — ^Eemove the ruh-off plug, remove the 


♦ The present authorised fluid for fillmg the lift is a mixture of water and 
methylated spirit in the proportion of 2 of the former t(f 1 of the llitter, to which % 
has been added 1 oz. of egmmon soda to the gallon. A mixture of 2 parts of paraffin 
oil and 1 part of olive oil has been tried, and a solution of soft soap in distiliid ^ 
water is (1887) under trial. • 
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suction pipe of the inlet valve, through the hole for the run-off 
plug, using the '' spanner, suction valve,” when the valve will come 
away with the suction pipe, and the valve and its seating can be 
examined. 

lb get at the Outlet Valve. — ^Remove the cover of the reservoir, by 
taking out the bolfcs with the small end of the spanner, cistern 
cover, and rim-off plug,” remove the cover of the outlet valve, 
using the ** spanner, pump cap,” when the valve can be removed 
and examined. 

To get to the Bhonger. — ^Proceed as to get at the outlet valve,” 
in removing the cover, when the plunger can be withdrawn, and the 
leather packing examined. In some plungers the packing consists 
of a leather collar ; should this need renewal, remove the screw 
collar on the end of the plunger, using studs in the '' spanner, 
release valve, &c.,” when the leather collar can he removed and 
replaced with a new one. In some plungers the packing consists 
of a long strip of leather ; should this need renewal, the old strip 
must be carefully removed, and replaced with a new one, winding 
it round until the recess is quite full, and then carefully forcing the 
end into the recess. 

ib get to the Leather Pacicing in the Cap of the Pump. — Having 
removed the cover of the reservoir, remove the cap of the pump, 
using the '' spanner, pump cap ” 

To get to the Melease Valve. — Remove the small covering screw 
in the upper part of the plunger, using the '' spanner, release valve” 
when the valve can be removed and examined. 

To get to the Pacicing Leather on the end of the Ram. — Remove the 
ram from the cylinder, and use the '' wrench, steel, removing ram 
leather,” to remove the metal disc securing it in position. 

To get to the Leather Pacicing Rings round the Pump Sj)indle . — 
Remove the gland at each eiid, using the “ wrench, spindle gland.” 

Note. — ^T he covers of inlet, outlet, and release valves have 
leather seatings ; these must be attended to when the pump is 
taken to pieces. 

The position of the following up screws should always corre- 
spond with the height of the gun, as shown by the indices at the 
trunnions ; this can readily be seen by the index plate and pointer 
on the left bracket of the carriage. 

Great care must be taken before firing to ascertain that the 
weight of the gun rests on the following up screws, and not on the 
hydraulic lift. 

Should the position of the clamping handle be inconvenient 
when set up, it can be adjusted by means of the screw on the end 
of the elevating spindle. 

Should any play (or back lash) occur in the teeth of the 
pinions moving the screw of the elevating scale, the friction cone 
iu the pinion must be loosened, the lower pinion pressed against 
the driving side of the teeth on the wheel into which it is geared, 
while the upper is pressed against the opposite side'^of the teeth, 
in this position the pinion is again secured by setting up the fricuon 
cone. " 


Should the eleyating scale not register the slightest moyement 
of the screw to which it is attached, the nut at the back of the 
scale must be adjusted to press against the opposite sides of the 
threads of the screw hj means of the two adjusting screws. 

The elevating gear should always be moved in strict accofdance 
with the instructions given on the plate fixed 8ii the carriage 
(otherwise in lowering, the gear may be strained), which are as 
follows: — 

Elevating or depressmg.'-^'W oik the bottom fhand wheel until 
the left-hand arrow points to the nearest degree tens of minutes, 
continue in the same direction until the vernier gives the remaining 
minutes/* 

Baising the CrU7i.~'Wh.ile raising the gun, work the top hand- 
wheel until the arrow on the right, points to the required station. 

Loioering the Gwi,~'Sqt any station between 14 and 7 set tlio 

f un to point blank.** While the gun is being lowerecf, let the 
reech descend at the same speed as the trunnion, by turning the 
bottom handwheel. Work the top handwheel until the right-hand 
arrow points to the required station. For any station between 7 
and 3, set the gun to 3^^ elevation, and proceed as described above. 

For any station between 3 and 0, set the gun to 3® elevation 
and proceed as above. ^ 

The gun should be elevated and depressed frequently, to pre- 
vent the trunnions sticking in the blocks, the loops'^on top of the 
blocks being removed when necessary, a fevr drops of oil poured in, 
and the loops replaced. 

The gun should be run up and back, raised and lowered at least 
once a "week, all lubricating screws removed, the holes cleaned and 
oiled, and the screws replaced. Dust should not be allowed to 
accumulate in the casemates or passages, as it blows into the fittings, 
gear, &c., and in time puts them out qf order. Particular care 
should be taken to prevent dust or bathbrick getting on the screws 
of the elevating gear, which after cleaning should be left slightly 
oiled. It is unnecessary to keep metal work bright. 


CHAPTEB XIV.— TEAHSPOETING CAEKIAGEg. 


Teansporting Arrangements foe Sliding Carriages and 
0 Tjbaveesing Platforms. 

For transporting wood sliding carriages sliort distances on good 
roads an axletree is passed through a hole for the purpose in the 
front block ; upon this two wheels are placed, and then the rear of 
the carriage is limbered up to a limber, the pintail of which passes 
through an eye plate in the rear block. 

The axlekee is a 3" bar of round iron 5|*long,^ weighing 1 cwt. 
0 qr. 11 lbs., and fitted with plain washers and keys, with rope ties, 
as linch-pins. • . , 


Lubrication. 



Fop wood »r- 


riages and 
platforms. 
(E.G.D. 

plioto-litlio- 
grapli, 60 ), 


% 


30 ® 


For iron car- 
riages and 
platforms. 

(B.O.I). 
plioto-litlio- 
graph, 61 a.) 


L. o£ C., 
§ 3575. 


The wheels are No. 86, 4' 2" diameter. 

The limber, weight 2 cwts. 1 qr. 17 lbs., consists of an iron axle- 
tree, an axletree bed, and block of elm, with a perch and its two 
stays of ash, housed between them. It is fitted with a pintail (with 
key) over the bplster, and mounted upon No. 78 special wheels, 
2' 4" in diameter. The perch is fitted with a cross handle for man 
draught, and a ring for a drag rope. 

The same arrangement serves to transport a platform, the axletree 
passing throughtbands for the purpose, and the pintail of the 
limber entering the bent plate between the sides in rear. 

Wrought-iron shding carriages are not fitted for a transporting 
arrangement, but are transported when necessary upon their plat- 
forms. The latter were originally fitted wit! bands for a square 
transporting axle, and with an eye for the pintail of thehmber; 
but whep they were fitted with gear this arrangement was found 
impracticable. 

The axletrees and hmber are retained, but the bands and eyes 
are now ordered to be removed, and the axles axe lashed under the 
platform, which is also supported over the limber by skids lashed 
underneath. 

Fig. 89, 



There are four transporting axletrees for iron platforms, of the 
same section in the body, viz., 4" square, with cylindrical arms, but 
differing in length, as follows : — 


Lengtli. 


^ ffc. in, 

E.M.n. also medium platforms Nos. 1, 2, 3, and 9 7 3 

9" E.M.L 7 n 

,r " .. 8 8 

irB.M.L 9 11 


Weight. 


cwts, qrs. lbs. 
3 14 

3 16 

3 3 5 

4 0 8 
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v7it^rone*^S-^ r a washers and keys, 

itbyrsoeket bamJ “ attached to 

No.VplSfotl!! ^ draught chain is required.with 

without ‘diameter, having 'the spokes set 



tre/^n it? f®""’ ^ ^ consistiof an iron axle. 

^ ee, an axletree bed and bolster of ehn, with three futchells of asl 

housed between them. The outer futchells project to the rear a7c 

spMntLwo^ bar attached to them, and all are mortised into e 

upon the^bolipr®^ P^ate and pintail is fitted 

P the bolster, and a keep chain with hook to tlie centre futchell. 


. Platform "Wagon. * 

wagon is the same as described for sie<T6 
but without fittangs for spare stores, and without bale 
canvas cover. It will dsarrv about SI toTio 



X 




The following are the drugs in the service 


Diameter 
of Trucks. 


Track of 
Trucks. 


Natitre. 


Weiglit. 


Small or West India drug 
Medium . . • 

Large . • , . , « 

Gun drug, 5 tons 
„ 25 tons 


The lighter drugs are constructed of English oak, the 25 ton 
drug oi African oak ; each consists of a platform over a fore and 
hind carriage. The fore carriage locks niicler, and its truck>s as ■well 
as those of the hind carriage, except in the 25 ton gun drug, are of 
cast-iron. In the 25 ton gun drug the hind trucks are really 
wheels special class, No. 170, the front trucks are of wood, plated, 
metal bouched, and shod with 8'' ring tires. 

The -platform is formed by two longitudinal pieces, connected 
together in a gun drug, and by four in any other nature ; in the 
large drug, and in the 5 ton gun drug the platform is fitted with 
iron standards, and in the 25 ton gun drug, with two moveable 
wooden bolsters, the rear bolster, which the second coil of the gun 
rests upon, varying in depth according to the nature of the gun. 

The small and medium drugs are fitted for man draught; the 
large drugs with frame shafts for double draught ; the o ton drug 
with frame shafts for single draught, and the 25 ton drug with two 
pairs of frame shafts, and outriggers for four horses abreast. The 
latter drug has drag washers with loops sufficiently large to take 
the hook of a parbuckle rope, and also eye bolts on the front 
bolster ; over each of the liind trucks is a wooden brake, worked 
by a screw (Fig. 91), and, attached by a chain to the axletree, 

Fig. 01. 


* The shafts of gun drugs are adapted for farmer’s draught. 
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is a roller to scotch the truck; a -scraper to prevent, mud acciinm- 
lating beneath the brakes is also fixed on the rear .end of each 
side.- . 

Drugs are fit to travel only on hard- and good roads. • ■ 

Slbighs.'*' 

Sleighs are used in conjunction with rollers for moving guns of 
18 tons and upwards. ■ 

There are two patterns : one for transporting gam up to 25 
tons, the other for guns up to 38 tons. Besides these, a few of 
special patterns have been made for certain stations. 

The former sleigh is made of African oak or tea-k, and consists 
of two side pieces connected bj?' three wood transoms, and secured 
together by five bolts with keys, at 30'' apart; the ends of the sides 
are bound with iron hoops and their lower edges are sl?od with 
angle iron. The sleigh is fitted ^ with two bolsters for the muzzle 
and cascable of the gun to rest on. 

Three rollers of African oak, hooped with iron and pierced with 
holes to receive the ends of iron-pointed levers, are issued with each 
sleigh ; the rollers are 8' long and 12" in diameter. 

It is usually necessary to place 3" planks for the rollers to run 
upon. The weight of the sleigh is 59 cwt. qrs., and its tonnage 
4*35 tons. • 

This sleigh is similar in construction and materials to the former, 
but differs from it in the following respects : — 

The sides are 15" deep, instead of 12", and the ends have each 
a recess to form a bearing for a lifting jack when required. It has 
four transoms, but no bolsters, the gun being supported by skidding. 
Seven rollers are issued with each sleigh; 3 of 12" diameter, 7' long, 
hooped, and having 2 holes and a staple plate at each end ; and 4 
of 8" diameter, 2' long ; the latter for moving the parts of the 
sleigh itself. 

The weight of the sleigh is 51f cwts. and of the rollers Ilf cwts. 
The tonnage of the sleigh and four short rollers is 3-406 tons ; and of 
the three long rollers, 0*525 ton. 

Caekiage fob Teakspokting 38 Tox Guxs up Inclines, 

This consists of two portions, or cradles, each a strong iron 
framework. The hind cradle is sl^aped to receive the bolsters for 
the breech of the gun. It runs on two cast-iron wheels, the soles 
of wMch are broad, and are grooved, so that they may he suitable 
for a flat surface or for rails, the gauge of the latter being 4' 8 1". 

It contains the brake gear. 

* For future manufacture both the sleighs above mentioned will be replaced by 
a shortened sleigh 12^ long for guns up to 45 tons- This sleigh is not fitted with 
bolfllers. * • 

Four rollers each 7' long and 1' diameter and fou»2' long and 8'' diameter 
are issued with tISb sleighs, • 

Steel rollers 8' long and 8" diameter will be issued for heavy guns when 
specially ordered. 

The long sleighs wfil be shortened locally# * • 

(M.C.) . X2 ^ 


Sleighs 


Sleigh to 25 
tons. 

L. of 0., 

§ 1663. 


Sleigh to 38 
tons. * 
L. of O., 

§ 3287, 


Carriage for 
transporting 
38-ton gunt 
up inolines. 


§ 6118. 
§ 5149. 


% 

m 


The fore cradle rests on an under carriage, which runs on wheels 
similar to those of the hind cradle, it is connected to the under 
carriage by a main-pin; a socket for an iron-pointed lever is 
jointed to the under carriage, ropes leading right and left being 
attached to ite small end to guide the carriage when on a road. 

When used on rails, the cradle is locked to the under carriage 
by a pin in front, and the socket for the lever is replaced by a loop 
to which tackl^ can be fixed. 

The front cradle is connected with the hind by two longitudinal 
bars of wrought-ilon, which pass through slots in the front and rear 
of each, and are secured by pins; they can be adjusted in length 
when required. 

The brake gear is as follows : — 

Along the centre line of the roadway a plank is secured, and 
two ropes (about 9"). which are made fast at the top of the incline, 
pass underneath the carriage, one on each side of the plank. 

Each of these ropes passes between a bracket riveted to the 
bottom of the hind cradle, and a movable block, which is so bolted 
to the cradle as to be capable of motion towards or away from the 
fixed bracket. The opposite faces of these brackets and blocks are 
grooved to suit the rope. The ropes are kept in line with the 
grooves hy guide rollers with hollow soles in front and rear of the 
brackets. 

The movable blocks are connected by a shaft with right and 
left handed screws cut on its ends, which work in similar female 
screws in the blocks. At the middle of this shaft is a compound 
sprocket wheel formed by three parallel plates with angular teeth, 
the teeth however being omitted on a portion of the circumference, 
and this portion lies close over the plank in the roadway. 

The hindmost teeth are pressed down on the plank by a weighted 
lever on each side, and' they are drawn along it as the carriage 
moves up the incline ; but should the carriage slip backwards, the 
teeth bite in the plank, causing the shaft to revolve, and forcing 
the movable blocks against the fixed brackets, so gripping the 
ropes, which then take the strain, and stop the downward motion. 
Should it he required to move the gun backwards, the levers can be 
reversed. 

Bjrakes, on the principle of Allen’s brake, are also fitted in rear 
of the hind trucks, to skid them when on rails. 


The weights are as follows f— 

cwts. 

qrs. 

lbs. 

Cradle -I" 

.. 61 

2 


\rear . . . . 

.. 48 

2 

20 

Bara, connecting . . 

.. 5 

2 

13 

Lever, iron-pointed. . . . 

.. 0 

1 

9 



Slisg Wagons and Carts. 

HiB slrng mgons and the sling cart in the service are 


Sing w&gmi 
wcl ctrtf. 


Wheels. 


Katiir®, 


Weight. 


Dia- 

meter, 


Width 
of Tire. 


Dia- 

meter. 


Width 
of Tire. 


Sling wagon, wood, 
Mark II, to 6 tons 

Sling wagon, iron, 
Mark I, to 7 tons 

Sling cart, wood, 
Mark II, to Si 
tons 


Besides tlie above a few sling wagons have been constructed to 
take 12 ton guns and also others for 23 ton guns, but no more will 
be manufactured, and those in store will be retained for use in 
arsenals. * 

The wood sling wagon is of oak, and consists of a body and Wood sling 
limber. 

The frame of the body is formed of a perch, two sides, two (; 

cross bars, two brackets, and an axletree bed. The perch and sides § 1636. * 
are housed and bolted across the axletree bed, the sides projecting t^ns^uction 
slightly to the rear beyond the bed. The perch is of greater depth 
at the middle than at the ends, and it is plated upon its under 
surface, and has a nose plate with steeled eye, for attachment to 
the limber, upon its extremity. The front cross bar is secured by 
a yoke band over the perch, and is bolted to the front ends of the 
sides, the rear under the perch and sides a little in front of the 
axletree bed. The brackets for the windlass, which are short and 
low, are bolted one upon each side immediately over the axletree 
bed. The lower edges and upper siyrfaee of the bed are protected 
by plates, and the axletree is secured in it by a bolt, by yoke bands, 
and by^clips. The wheels are No. 101, fimt class A. 

The windlass is of elm, cylindrical in the centre with octagonal 
ends, hooped with iron and pierced with mortise holes to receive 
wooden pawls. On each end of the windlass is a ratchet arrange- 
ment, consisting of a barrel with ratchet ring, two socket rings 
with socket and pawl, and a ratchet plate with gudgeon. 

. The barrel, see Fig., is octagonal, of wrou^t iron (Mark II 
windlass), mad^ in two parts, and having four lugs upon the 
inside ; its ratchet ring is shrunk upon and riveted to it, the barrel 
itself fits over the end of the windla^, and is *seciired iio it by » 
serewa ■ * ^ • 


The pocket rixags, on one of which a socket to receive a wooden 
lever is formed, fit over the barrel, one on each side of the ratchet 
ring. They are secured together by screws, and are free to move 
round the barrel, except when the pawl, which is pivoted between 
them, by a phi with washer and keep pin, is caught in the teeth of 
the ratchet ring, in which case the barrel, and therefore the wind- 
lass as a whole, must turn with them. By this arrangement of the 
socket rings the windlass can be worked continuously. 

The ratchet plate has teeth upon its circumference, while 
through its centre the gudgeon or axle of the windlass passes and 
is nutted upon the inside. The plate lies upon the end of the 
windlass, and has upon the inside eight projecting edges, over 
which an octagon ring is riveted. The ring projects over the end 
of the barrel, and the plate is secured to the lugs of the latter by 
screws. The gudgeon projecting from the j)late enters a metal 
gudgeon plate on the bracket of the wagon, where it is secured by 
a capsquare and key. On each bracket there is pivoted an iron 
pawl to work in the teeth of the ratchet plate and prevent the 
windlass turning back. 

Upon the centre of the cylindrical part of the windlass there 
is a hook to take an eye formed in the centre of the gun sling, and 
upon the axletree bed in front and rear at each side a similar hook 
or pin to take an eye splice in each end of the sling. 

In Mark I windlass^ the ratchet arrangement, except the pawls, 
were of cast instead of wrought iron, the ratchet ring narrower, 
and the gudgeon shorter ; suc^ a windlass may readily he recog- 
nised by the shape of the teeth, which are curved on the upper 
side instead of straight. A wagon fitted with Mark I windlass is 
only capable of transporting a weight up to 4| tons. 

The fittings on the body are two trail handles and a locking 
plate on each side of the perch ; a ring for the attachment of a 
draught chain, from the limber, underneath the perch; another 
ring for a drag rope, whin required, upon the point above. Upon 
the inside of each side there is a bearing plate for a movable cleat. 
There are also fittings on the perch for a drag shoe and chain. 

The frame of the limber consists of ah axletree bed, a bolster, 
^ three futehelis, and a splinter bar, connected in the usual manner, 
r ^^A straight pintail with bearing plate is fitted, npon the bolster to 
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receive tlie trail eye of the '■body,' and a keep chain with hook is 
attaclied to the centre futchell/ . The wheels are Xo. 14, second class^ 
A. Tlie splinter bar is fitted with a pair of single shafts and with 



a pair ol frame shafts, also- with outriggers and swingletrees for 
four horses abreast. The single, shafts can' be placed for either 
single or double draught. A draught 'chain with tcftigue and .slip , 
ring is attached to a staple ui^on the rear of the axletree bed. 

The following articles, in addition to the windlass, belong to Articles ba- 
the -wagon, namely loBgisg.to-. . 

Sling of 5^' white rope, 9' long from centre end. 

Two sets (of two each) of iron thimbles, respectively 12"' and 
9'^ ill diameter, to fit over the truiiiiions of gun and take 
the sling. 

One lashing rope of 24'^ tarred rope, 33^ long, to lash the 
breeeli of the gun up to the perch. 

Four levers of ash, two witli a fall each of 2'^ tarred I'ope 15' 
long. The levers are each 6' 81-" lon^^ oval in section, with 
srpiare end to enter the sockets, and in Mark II, with the 
prart wliidi enters the socket gradually sloped off instead of 
cut vrith a slioulder, as in Mark I. 

Two pawls of asli to secure the windlass, when travelling 
with a weight on it. • 

A wooden cleat witli iron pins to enter the bearing plates on 
the sides of the wagon. Tins cleat, wlien^a carriage is 
carried, enters the trunnion lioles and steadies the carriage. 

Five swingletrees, Xo. 1, and a drag-shoe and chain, first class. » ^ 

The iron sling wagon (Fig. 93) is of the same general form as Iron sling 
the wood wagon HI the body and limber. ^ ^ 

The xjerch and sides of the body are of girder iron, and are l. of a, 
connected l)y a cross piece, also of giriier iron, riveted over them in 2273- 
front, and by the axle riveted to them in rear, a stay of round iron Constmction. 
being added' from the perch to each side. The axle is in one piece, 
arched in the body and has projecting from it in the centre two 


lugs, which lie along the web of the perch, and tliJougli which the 
rivets connecting it to the latter pass ; also, at each shoulder a pro- 
j acting piece which lies under, and by which ^it is riteted to the 



llttiiigs, 


Limber* 


i;}, Bliug oarfc. 
1,1 Mark II, to 
•| , 3i tons* 

1 L.ofC., 
§ 1636 . 
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side. The brackets are of tee iron, and are riveted to the sides so 
as to support tlie windlass immediately over the shoulders of the 
axletree. Ihe perch is htted with a nose plate with eye, the plate 
having lugs projecting from it which lie along the web of the 
perch„_and through which the rivets pass. The wheels are shod 
with ring tires , and weigh each 6 cwt. 3-785 qrs.; the outer flange 
ot the nave is flush wuth the end of the pipe box, and both flanges 
are of wrought iron. * 

The windlass is similar to that of the wood wagon, but lon<Ter 
and protected against the sling by iron plates ; metal bearings with 
capsquaps are riveted in the brackets to receive its £?udgeons, and 
iron sockets to take the spindles of the pawls. 

On each end of the body of the axletree there are, in rear, two 
hooks or studs to take the ends of the sling; each stud has a clip 
oimed upon it, which fits on the axle and is secured by a screw 
At the position of the lashing rope the sides of the perch, between 
the tees, are filled in with wood. The remaining fittings of the 
body are the same as the wood wagon, except that there are no 
bearing plates for a movable wood cleat. 

. limber is wholly of iron ; its axletree bed is built up by 
nveting a plate of the proper form to each side of the body of the 
pletree, the pintail passes down between these plates and screws 
into the axletree, and a bar corresponding in form to tlie upper 
edges of the pljites is riveted between the latter, from the pintail' 

axletree, thus completing the 
bed. The futchells, three in number, of tee iron, are riveted to. 
the axletree bed and bolted to the splinter bar. The latter is of 
p ate, trough-shaped, and strengthened by a stay of round iron at 
each end to the bed. A bearing plate is riveted upon top of the= 
b^, and a stay led from the same part to the centre futchell The 
wheels are Ko. 121, second class B. 

the wod wamn^°^' draught chains, are as in 

are the same as those of 

of r chain and 9' long,, 
and the movable wood cleat is dispensed with. 

nf ' consists of two long sides, the ends; 

of which form the shafts, housed and bolted across an axletree bed, 
and connected by three cross bars and two tie bolts. The splinter 
bar 18 bolted beneath the sides ; the end projecting on the near 
side forms an outrigpr for a swingfetree for double draught. Upon 
e sides are bolted brackets in the same manner as in the wood 
^ H«°ks for thirds 

■ «e ilttSltr "" ^ 

The articles Ksued with the cart, in addition to the windlass 
are a sling and thimbles, levers, and pawls, as for the slinT waS 

W V ^ lashi^ rope of 2^" tarred rope'lS' 

to 30 long, and one swingletree, No. 1. The prypole fa bent and 

OT to th^b ted and under the rear 

no it. ^ ^ te lashed up 



Mark I cart could only transport 56 cwt., as tlie windlass had 
cast-iron fittings. 

Teexch Caet (Seep. 78). 

Han'i) Cast. • 

. # 

The hand cart is similar to the trench cart, but of lighter con- Httiiiiwt.' v 
struction and with No. 44, third class A wheels, 4^ 2'^ diameter. ■ ■ It 
will take a load of 15 cwl., its 'weight is 4f cw’t., and. its tonnage 
1*25 tons. Two slats are issued with it for man draught. 

This cart is frequently fitted with a pole withtcross handle for . . 
man draught, instead of shafts. ■ . 

Low Caet fob Hkavt PBOJEcmns. ■ 

The frame of this cart is of angle iron with two summers of Oartfor haatw 
tee iron ; it is boarded over and lias low sides and a front qf plate projectiles, 
riveted to it. The axletree is third class and is secured beneath 
the sides by clips bolted to the latter. The wheels are No. 138, 
third class A, 4' 2'^ in diameter, wdth 5'' ring tire, they weigh each 
1 cwt. 2 qrs. 22 lbs., and have a track of 4' 5^^', 

The cart is fitted with a pole, with cross handle, for man 
draught, beneath the pole is an iron prop, and under the rear of 
the cart two more similar props. * 

Across the bottom of the cart are wooden battens to steady the 
projectiles carried ; a loading plank (weight 2^ qrs.) fs issued with 
the carts. 

Barrows. ^ * 

Wrought-iron barrows are used for transporting projectiles for Barrows 
10" guns and upwards in batteries and gun floors ; wood barrows 
are used for 7" and 9" guns, and also for all natures of heavy guns 
in magazines and shell rooms. 

Special barrows are used for 7" and *9" guns mounted on 
Moncrieff carriages. 

The following are the baiTOWs and trucks for projectiles : — 

Track of 

wReeli. , .'V, 


Weight, Tonnage. 


Barrow, projectile, E.IM.L., 12*5^', Mark II . . 234 

„ „ „ 12" of 35 tons, Mark I 224 

„ „ „ ll"of25ton8,B5^rkin 165 

’ „ „ 10" of 18 tons, Mark III 160 

„ 12-5" wood, also 12" of 

♦ 35 tons, Mark I .* 112 

,, „ 12" 25 tons wood, also 

H" to 7", Mark I .. 62 

Track „ Moncrieff, B.M.I#., 9", Mark I — - 

„ n ,7 » 7'^ Mark I - 

Barrow „ road, B.M.I/,, 12*5" and 12" of 

35 tons, Mark I •• 2^ 

„ „ shingle, BX., 12" , 

. 12-5" and 12" of 25 and 35 

tons, Mark I .. 700 


* This harrow Eto lakea the projeotalee of the BX. 8" and 9 * 2 ^ 



Iron barro'Vfs, 
L. ofC,, 

§ 3652. 


§ 4250. 


Barrows for 

IJdbnQrieff 

carriagea- 


Wood 

barrows. 


' '-.SIS' 

The iron barrows are generally similar. They ate formed of 
two side pieces of tee iron, bent outwards towards the middle to ' 
admit the selvagee, and prolonged to fonn handles which are fitted 
with knuckle guards. They are connected by cross pieces curved 
downwards to receive the projectile, the front piece having a vertical 
flange to prevent the projectile slipping off the barrow: the sides 
are supported over the axles by stays of flat iron. The barrows run 
on four metal trucks or wheels, the two front lie inside the stays, 
and are 6" in dmmeter for aU ; the hind wheels are outside the 
stays, those of the barrows for 18 and 25 ton guns are 11" ia 
diameter, and for 35 and 38 ton guns 16". 

Since September, 1882, the wheels of the above_barro-.vs have 
been fitted with indiarubber tires. Eecesses are cut in the sole 5 of 
the wheels into which the india-rubber tires are inserted. 




Tires. 

i ■ 



Width. 

Thickness. 



ins. 

ins. 

IndiarubterHrcs { 

I front -wheel * . 

/ hind -wheel 

2*5 

2*0 

* 


The truck for transporting projectiles for 7" guns mounted on 
Moncrieff carriages consists of a bent iron plate, upon wliich the 
projectile lies lengthwise, secured by a steadying piece riveted at 
each side, supported by stays over a straight iron axle on two iron 
wheels. The truck has an iron tee-shaped handle ; the wheels are 
1' 6" in diameter. 

The truck barrow for 9" projectiles for guns mounted on 
Moncrieff carriages is similar to the preceding, but has guides to 
receive the studs of the projectiles, so that, the selvagee being 
imder it, it may be in the con'ect position for loading. The a.xlo is 
bent and the wheels are V 8" in diameter. 

The wood barrow (Fig. 94) 7" E.B.L. to 12" 25 ton E.M.L. 

Fig. 94. 
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projectiles consists of two oak sides connected by two bent tie bolts, 
and by a head plate which is extended along each side, and upon 
which the projectile lies. 

An iron axle is bolted beneath the sides, and is fitted* with 
metal tracks, 7'^ in diameter and wide in the so!e. 

Iron knuckle guards are fixed on the handles and iron feet 
beneath the sides. 

The wood barrow for “projectiles for 35 aiicVSS ton guns is 
similar to the preceding, but larger and stronger^ and the tracks are 
8'^ in diameter and 3" wide in the sole. The* iron feet are made 
longer, so as to raise the handles to about 2' from the groimd. The 
head plate is also differently shaped., td admit of its being placed 
under the projectile when fitted with. a gas-check. A leather strap 
2''" wide is fixed on the left side, and a buckle on the right side, to 
secure the projectile on the barrow. 

The tracks of the wood barrows are fitted with indiarabber tires 
similar to those on the iron barrows. 







Tires. 






Width. 

Thidcness.. 

Indiariibbcr tires - 

r barrow 1 
1 wood J 

12" and 12-5" . . 
'r'tol2" 

- 

•• 

ins. 

2 

1 

ins.. 

1 


The road barrow, Fig, 95, is of wrought iron, with wood wheels, 
and is arranged to carry one projectile for the 35 ton or the 38 ton 
gun, either vertically or horizontally. The sides are formed of tee 
iron, with a boss at the front for the insertion of an axle arm and a 
recess to support the bearer carrying the projectile. The sides are 
kept in position by two transoms and a diagonal staj?'. The bearer 
for carrying the projectile horizontally consists of a pair of malleable 
cast steel jaws (a) pressed against the projectile by the right and 
left hand screws (5) and supported in the recesses (c) ; it is suitable 
for the projectiles of either 35 or 38 ton guns. The bearer for 
carrying the projectile vertically consists of a steel band (4) which 
is passed over the projectile and tightened by the screw (fj. The 
projectile and band (cl) are supit)rted by the truiinioiis (/,/) in the 
recesses (e) on the barrow. The band for projectiles for 35 ton guns 
is internal diameter, and that for projectiles for 38 ton guns is 
12 * 5 ^". 

This barrow is also suitable for the projectiles of the B.L 12" 
gun. 

The wfiieels are Ho. 77 special class, 2' 6" diameter and 1*75" 
in width of tire. ^ 

This barrow Fig. 96, consists of two sides jointed to a supporting 
frame A, to which axletree arms are bolted. 

Each side is formed of a bent bar of tee and is 5^ 6" long, 
they are connected by a cross bar and are riveted together at the 


I. of C., 
1 8400 . 


Eoad barrow. 
§ 4039. 


SMaglebar* 

row, 

§ 4458 . 
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front to form a perch ; the front end is formedinto an eye in which 
a handle of ash 4' long is secured by screws.. 

A leg of Vrought-iron is riveted underneath the perch. 

A wrought iron bearing for the spindle supporting the projectile 
bearer is riveted to the rear end of each aide. Thia Bpindle and 
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bearer is identical witli that for tlie road barrow. The band used 
with the road barrow for carrying the projectile vertically can also- 
he used with the shingle barrow. 

Either spindle or band is secured in each bearing by a French 
key of steel attached by a chain to the bearing. 

Each side is connected at its rear end by a wrought iron bolt B, 
with nut to the supporting frame A. The frame consists of a 
wu'ought-iron bar rectangular in section and bent into the form of an 
arch, so as to cleSr the projectile when carried vertically. 

A wrouglit-iro:^ axletree arm is attached to each side of the 
frame; the arm is formed with a shank, screwed at the end, which 
passes through a socket in the frame, and is sectired on the inside 
by a nut and pin. 

The wheels used vdth the barrow are E"o. 51, 3rd class B, 4' 8'' 
diameter and 2-^^ tire. They are fitted with sand felloes, which are 
attachect to the face and back of the true felloes of the w'heel, each 
by two *375''' through bolts and two 3^^ screws. 

The track is 3' 4*25". 

The l)arrows for moving powder are as follows: — 


Barrows for 

moYing 

powder. 


* Nature. 

Weight. 1 

Ton- 

nago. 

Height 
of Wheel. 

Track of 
Wheels. 


ibs. 

tons. 

ins. 

ins. 

Barrow, magazine, single, for transporting 

69 

•1V2 


22 

powder in magazines, Mark II 





Ditto, double, Mark I 

160 

— 

17 1 

20 

Barrow, powder, coYercd, for transporting 

115 

•182 

30 

22 

ammunition in batteries, two wlicels 





Ditto, one wheel 

117 

•182 

201- 

— 

Bai’row, charge, for transporting ppwder 

88 

— 

18 

' — 

in laboratories ** 






Single maga- 
zine barrow 
for powder. 
Mark II. 


magazine 
barrow for 


powder. 


Covered 

f owder 
arrow 
witn two 
wbeels. 


The single magazine barrow for powder is similar to the magazine 
barrow for projectiles, but with metal knuckle guards, one wood 
and two metal cros>s bars, one of the latter forming the axle. Mark 
I was not fitted with knuckle guards. A web shoulder-strap is issued 
for the barrow. 

The"' double powder barrow is foimied by an upper and under 
frame; the latter is connected to the former, and sloping away from 
it to the rear, forms the legs of the barrow. The trucks are metal 
and are held in metal bearings in the lower frame and miden^ath 
the upper. The latter frame is plated with metal. 

The frame of the powder barrow is of oak, with head semicircular 
pieces of elm : the boarding is of deal, the top arched and covered 
with canvas and the end closed by folding doors. The interior 
nails and fittings afre of copper. ^The barrow has an iron axle, 
wheels Uo. 76, special class 2' 6" in diameter, and drag washers ; 
the rear is supported by two wooden legs. 


r . 


PoETxiBLE Magazines. 

' ^ ' 

The portable magazine, with bearers, is a kind of large box with 
ridge shaped lid opening on hinges. It is fitted with staples 
on the sides to take the bearers, and with cleats to stand upofi. 

The portable magazine, with trucks, is larger thah the preceding ; 
it is of similar construction, but the ridge roof runs across instead 
of lengthways ; it is mounted on four small elm trucks, and has an 
iron handle for lifting at each end. # 

Miscellaneous Cahts and Bakeows. 

The coal cart is a tip cart, the frame of which is of oak and the 
'boarding of deal; floating rave boards are fitted on the sides and 
head. The cart takes wheel No. 15, 2nd class A, and is fitted with 
an outrigger for double draught ; it will carry a load of one ton. 

The fatigue cart is the preceding without rave boards. 

The duck cart is made entirely of oak ; it has fixed sides and 
.head, and movable tailboard. The body is strengthened by two 
cranked iron plates, one on the inside and the other on the out* 
side, bolted across the bottom and up the sides. It has no axle- 
tree ; second class axletree arms are fitted through holes in the 
strengtlieaing plates, and nutted upon the inside. The wheels are 
No. 17, 2nd class A, 4' O'' in diameter. A pair of fixed shafts are 
attached to the head of the cart on the off side, and trace loops 
on the near side for double draught. 

Tlie single hand barrow consists of two sides of ash with five 
cross pieces of oak tenoned into them, and secured hy wooden pins. 
The ends of the sides are tapered to form handles. 

The double hand barrow is larger tlian the single, and has 
two cross pieces bolted beneath ttliO' frame, which form two 
additional handles at each side.^ ^ 

The sack barrow is formed of two sides connected by four 
cross pieces, and fitted with a high iron head for the load to rest 
against. It runs on two cast-iron trucks placed beneath the frame 
in front, and has two short wooden legs in rear. 

The wooden coal barrow is an ordinary wheel harrow with 
single wood wheel, high sides, head board fixed and sliding tail- 
board. 

The iron coal barrow is ^ skeleton iron barrow with single 
iron wheel, and a coal box of sheet iron fitted into the frame. 

'’The turf barrow is a hand barrow fitted with a wood crate, 
the uprights of which are prolonged beneath the frame of the 
barrow to form legs. 


Magazine, 
portable, wifeb. 
bearers. 

Magazine, 
portable, witk 
trucks. 


Miscellaneous 
carts and 
barrows. 

Coal cart. 

Fatigue cart. 
Duck cart. 


Hand barro^ 
single. 


Hand barro' 
double. 


Sack barroTt 


Coal barro’P 
wood. 

Coal barroi 
iron. 

Turf barro^ 



OHAPTEE XV.— MACHINES. 


Tackles. 

« ■ 

A tackle consists of one or more blocks with a fall of rope. 

Blocks are of two descriptions, Admiralty and Both way’s ; and 
of each description there are single, double, and treble blocks, so 
named according^ to the number of sheaves. 

An Admiralty**' rope strapped” block consists of a shell of 
elm, a sheaf or sheaves of wood or metal with iron pin, a rope 
strap, an iron hook with thimble, and an iron thimble or rope 
loop. The pin passes throxigh the centre of the shell and sheaves, 
furnishing a support for the latter to revolve upon in the former. 
The rope^trap is spliced round the shell, attaching the hook to the 
latter at one end, and the thimble or loop at the other. 

A Botliway block consists of a shell a, Fig. 97, of elm, one or 
more metal sheaves /, with iron pin o, two or more wrought-iron 
straps d, according to the number of sheaves, and a shackle hy with 
hook I, and pin n ; in addition to these parts, in the smaller 
natures there is a small shackle with thimble and pin for the 
attachment* of the standing end of the fall; in the larger nature 
the latter is made fast to a button o, formed on the head of the pin 
supporting the sheaves. 


Tacklei. 

Blocks, 

Admiralty, 


Blocks, 

Bothwav’s. 




♦325 ■■■: 

The shell is in parts held together by four rivets and the 
straps pass down through it on either side of each sheaf. The pin 
supporting the sheaves passes through the straps so that they and 
not the shell, as in the rope-strapped blocks, support the weight or 
strain. The ends of the straps project beyond the top of thehlock 
for the attachment of the shackle with its hook, a pin secured by a 
key forming the connexion. The hook can revolve in the shackle ; 
the former in the latest pattern blocks is stronger than in the first 
pattern, being of greater width and depth of section at the bearing 
part. If the block is fitted with a thimble the straps project beyond 
the lower end, and have the small shackle with its thimble attached 
to them in the same manner as the larger at their other extremities. 
The metal sheaves are now made of phosphor bronze (the same as 
used for pipe boxes of wheels), and to distinguish them are stamped 
with the letters “ P. B. on the boss ; the pin used with such sheaves 
is case-hardened and stamped with the letter '' H.'' 

Blocks, whether Admiralty or Both way’s, single, double or treble, 
are distinguished by the length of the shell in inches, which is 
stamped upon it. Admiralty blocks are ''single ” or " double ” 3", 
4", &c., up to 9", " treble ” T', r ; Bothway’s are 8^ 10", 12", 

15" and 18", either single, double, or treble, and 21" treble 
only.^ 

A snatch block (Fig. 98) is an " iron-bound ” Admiralty single 
block, the iron strap being made to open at one side wdtli a hinge, 
so that a rope can be placed in it without the necessity of reeving 
it from its end. 

Snatch blocks are 8", 10", 12", 15", and 21" ; the 21" block has 
the strap inside, like a Bothway’s block. 15", 18", and 21" snatch 
blocks have now sheaves of phosphor bronze. 

The size of rope which a block with a wood shell will take 
may be .ascertained by dividing theiength of the block or its size’ 
by 3. 

The principal natures of tackles are as follows : — 

A " whip one single 8" block with fall. 

A " luff-tackle;" one single and one double 8" block with 14- 
fathom fall of 2 J" tarred rope. 

A "gun tackle;’’ two double 8" Admiralty blocks, with 121- 
fathom fall of 2 1" white rope (for use with 7" E..B.L. and 
68“pr. S.B.), or one double and one treble 9" Admiralty block 
with 16 fathoms of 3" white rope (for use with E.M,L. 
heavy guns). 

4.‘'gyn tackle;’’ two treble 12" Bothway’s blocks, with 18- 
fathom fall of 4" wliite rope (for light gyns), or, two treble 
15" Bothway’s blocks with 18-fathom fall of 5" rope (for 
heavy gyns). 

A " sheers tackle two treble 18" Bothway’s blocks with 
113-fathom fall of 6" white rope, or 4wo 21" Bothway’s 
blocks with fall of 7" rope. » 

. I,, . ,. , — 7 

Tlie latest patterns of Bothway blof-ks are Mark II, of 8", 10' and 12" ; Mark 
IV of 15" j Mark III of 18" } and Mark I* of 21". 

(m.c.) y 
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Speoial taeldo 
for mounting 
guns in case- 
mates, 

L, of 0„ 

§ S308. 


Slings. 
Ij. of 
§ 3421. 

§ mo. 


For jiu'muting guns up to 25 tons in casemates special tackle 
is approved. 

To lift the cascablo of tlic gnu tliero are two trelde 18'^ Botli- 
\va.y» blocks, ^Yilh special sliackles, one for attaclnnent to an 
eyi‘.l)olt in crown of the arch of the caseinate, the other for 
atlaelnuent to the ca,scal)le loop, rove with a lall of 15 fatlioins of 
iV' whitt^ rope. To lift tlie chase there is a tackle on eacli side 
consisting of t\yo treble 12" Bothway blocks rove with a fall of 
12 faUiouis of 4" rope. The upper blocks have vspecial shackles 
made to swivel, aE<l are attached to eyebolts in the crown of the 
arch ; the lower lilocks also liave special shackles, and are 
attached by moans of other separate sliackles to the end of a 
short wire rope sling, with tliimble spliced into its ends, which 
passes under the gun. 

Woi^glit of breech tackle complete, 4 cwts. 2 qrs. 17 lbs. 
Weight of two muzzle tackles complete, 3 cwts. 1 qr. 15 lbs. 
Weight of wire rope sling, with shackles, 2 qrs. 7 lbs. 

Slikgs. 

The following are the slings now issued, and the purposes 
for which they are used : — 




Weight. 

. ■ Cham.,-' ■ 

]/' link 12 fathoms . . 

Breech and muzzle with tri- 

Baising 12 ton guns witii one tackle 
Haising 12 ton gun with one, or I S 

cwts. 

qrs. 

lbs. : 

angular links and shackles 
Mark II. 

White Eope. 

1 . 9" 16 ft. long .. 

or 25 ton guns with two tackles. . 

Baising 12 ton guns with one 
^ tackle, and slinging 35 and 38 ton 

5 

0 

0 

2. 9" 7 ft. long, fitted with 
thimble . . 

guns at half weight mark 

For use at half weight mark, when 
slinging 12 to 25 ton guns with 

0 

3 

5 

3. 9'*' 3 ft, long, fitted with 

two tackles 

For use at cascable, in conjunction 

0 

2 

1 

thimble 

4. 7^^ 14 ft. 6 in. long 

with preceding one 

Baising guns of 7 tons with ono 

!' 0 

1 

10 

tacMe 

0 

1 

20 

.5. 6", 12 ft. 6 in. long 

Phijpble, wrought iron, 
.circular (tw'o to a set) 

Baising guns of 5 tons and under., , 

0 

1 

3 

For sling 16 ft 

0 

1 ■ 

0 

24 


Chain slings. 
Plate LI. 

L. of €., 
§2782. 


The ‘'breech and muzzle" chain slings consist of two common 
Jink chains, two triangular connecting links of 2^" round iron/ 
measuring 7|" inside from base to apex, and three shackles (two 6" 
and one 9") each with a 2" holt and nut. Weight complete, 5 cwts. 

The breech sling consists of a length of 1^' common short link 
chain, with two longer links of If" iron at each cud. Total length, 

■ 12' 4". 

The muzzle sling is similar to that for the breech, but each end 
is arranged with three long links of If" iron, three short Imks'of 

■ 1|-" iron, and finally at the extreme end, one medium link, 
identical with those on the ends of the breech sling. Total lengtli. 








The slings are arranged to lift the guns l)y tlie cascablc and 
chase, and so that the centre of tlie triangular links or link, into 
which tile tackles are hooked, shall he over the centre of gravity of 
the gun. 

For guns aliove 12 tons weight, the two cuds oT each sling tind 
one triangular link are connected by a short shackle (see Idiite), 
and the two ti*iangular links are then connected hy the long shackle. 

By this arra.ngcnient the gun can be conveniently slung ly two 
tackles. ^ 

For gnus of 12 tons slung with one tackle, the lireech sling is 
used as heibre, four links at each end , of the inuiizle sling are 
dropped, and the fifth links are eonneyte^^ togetlier, and to the 
triangular link by a sliort shackle as- before. In this arrangement 
one triangular link only is used, and the long sliackjp is not 
required. 

The Ckab Capstan 

The crab capstan consists of a framework and windlass with Tlie crab c£ 
two capstan bars. 

The frame is formed of two straight and two curved pieces of 
oak scantling bolted to a block of African oak at one end, and at 
the other to transoms; the two straight pieces to one transom, 
and the two curved tf) another. The straight pieces with their 
transom and the under side of the block form tlie base of the 
capstan. The transoms are connected by vertical bolts, in the ^ 

lower there is a gudgeon socket, and in the np])er a recess with 
capsquare to secure the windlass. The latter is of elm, and stands 
upright in tlie iraine, the lowuir part, round wiiich the rope is 
passed, is conical, the upper part cylindrical, with holes through 
which the capstan bars, wiiich are of ash or rock elm, 16' long, are 
passed. / • 

Cjrabs FOE FIoiSTmCr Gxjns. 

Iron crabs consist of an oak frame which lies on the ground, Iroa crabs, 
and upon eacdi side of wiiich a cast-iron skeleton bracket is bolted. § 
BetwT-en tlie brackets an iron windlass or barrel with gear to drive 
it is fitted, and the brackets are connected by tie bolts. 

There are two crabs in the service, one for hoisting guns up to 
50 tons, and the other to 25 tons. 

The 25“ton cralis are arranged for ''single” or " double” purchase ; 
for single purchase the windlass is ^Iriveii by one wFeel and pinion, in 
tlie double by a train of two wheels and pinions, in order to gain 
groat^ir power. The winch handles in the first pattern crabs have 
to be shifted, and tliewiieels arranged to give the purchase required. 

In tlie latest pattern the gearing is so re-arranged that the 
winch handles have not to he shifted where the purchase is altered 
from the single to the double powuir ; the handles also are lengthened 
so as to admit of eight men working, ' 

The gain of power when used in single purchase is 24 to 1, 
and in double purchase, 72 to 1. ^ b* 

The 50 ton crabs, for us^ with sheers for lifting 35 and 38 ton ^ * 

guns, are arranged for either double or treble pitrehase. The gain of o 
power in double purclmse is 46§ to 1, and in treble purchase, 140 fco 1. 

(M.o.) , Y 3 
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Triangle Gyns. 

Triangle gyns are designated eitlier as wood or tuTinlar ; the 
hitter are constructed either of wrought iron, or in the case of those 
made since January, 1886, of steel. 

The following are the gyns for garrison service. 


Kafcure. 

. : Weight. 

Tonnage. 

Diameter of 
Spar. 

Diameter of 
Bolt.,,; 


cwts. qrs. llis. 

tons. 

ins. 

'■ ina. , 

IBft. light wood, Mark n. to 7 tons* 

J8 ft. „ ,, „ III, to 7 tons 

14 1 7 

1-57 

7 

1| 

18 ft. heavy „ „ II. to 12 tonsf ... 

18 ft. „ „ „ m. to 12 tom ... 

26 2 19 

2*07 

9 

2 

18 ft. light tubular „ 1, to 7 tons’** 

It 2 18 

1 -275 

4^ 

15 

18 ft. „ ,j 11. to 7 tons* 

18 ft. heavy,, „ I. to 12 tonsf ... ... 

15 3 18 

1 -sot 


2i 

27 2 13 

2*075 


2 

IS ft, „ ,, „ 11. to 15 tonst ... 

27 3 6 

2*316 

64 

n 


* Wheii the foot of the prypole is 13' distant from a perpendicular let fall from 
tlie centre of the windlass, or 14' 9" from the foot of the cheek. 

t When the foot of the prypole is 16' from the perpendicular from the windlass, 
or 16' 10" from the cheek. 

light wood The gyn consists of two cheeks with cross bars, a prypole, 
gya- II- a windlass, and a shackle with bolt and key. 

The prypole and cheeks are of Riga fir spars, the top shod with 
r- - h'on cap plates, and the lower ends hooped and fitted each with a 

collar spike. The shackle holt connects the upper ends of the 
cheeks and prypole, passing through the caps and shackle from 
the right and being keyed on the left. The lower ends of the 
cheeks are connected by two iron cross bars, the windlass gudgeons 
rest in cast-iron sockets in clpats of African oak, which are secured 
one on the inside of each* cheek by hoops and rivets. 

The shackle and its holt are of wrought iron ; the upper block 
of the tackle is hooked to the former, point to the prypole. 

The windlass is on the same plan as that of the sling wagon or 
cart, the ironwork being identical in the light gyn with that of the 
latter windlass. In Mark I light gyn, as in the wagon and cart, 
the fittings were of cast iron, and this gyn could only take a 
weight up to 6 tons. 

The articles belonging to the gyn are as follows : — 

One gyn tackle of two treble 12" blocks, and 4" fall. 

Four levers, two with ropes, the same as for the sling wagpn. 

Three wood trucks for the feet to rest in if required. 

, : • . Two slings of 7" white rope 14' 6" long. 

• In Mark III wood gyns the prypole is fitted at the head, with 

> a forked socket, similar to the head of the prypole of a tubular 

’ ' . gyn. The shackle holt passes through holes in the socket ; the 

^ . upper block of, the tackle is hooked directly to the-'holt, a shackle 

not being reqnired. 

; ’ The construction of the heavy wood gyn is the same as that of 

.. ^2j.) the light, but two link loops axe added, one in each cheek, to take 
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a }ian(3spike for a man to mount upon to reach the upper block of 
the tackle, and the prypole is fitted with an eye to take the hook 
of the block of an erecting tackle. The windlass is the same as 
that of the light gyn, except that the sockets are larger. , 

The articles belonging to the heavy gyn are 5 ^ 

A gyn tackle of two 15^' treble blocks with 5 ^' fall. 

An erecting tackle of one single 8 '^ Admiralty block with 
7 -fathom fall of white rope, by which to raise the main 
tackle for placing it after the gyn is in position. 

Three wood trucks, as for light gyn. ^ 

Four levers, two with three ropes each, larger in section than 
those for the light gyn. 

Three slings of 9" white rope, viz., one long sling 16^, one sling 
of 7V and one sling of 3^; the two latter each fitted with 
a thimble, and also with a grummet of 3''^ tarred r5pe, which 
closes the sides of the sling upon the gun. 

One lashing rope of 3^' bolt rope, 10 yards long. 

The light and heavy tubular gyns consist of the same parts as Liglifc and 
the wood gyns, the cheeks and prypole are of wrought iron, or tubu^ 
since January, 1886, of steel, tubing, the former are straight 
throughout as in the wooden gyns, and have a cap sliflink on each n. of 0., * 
end, the lower cap fitted with a spike. The pryjpole is arched at § 2895 . 
the upper end, the end of the bent part being formed by a solid § 
forging welded into the tube ; the end of the bent part is forked, ^ 
having holes in it for the bolt which connects the cheeks and 
prypole together. By this arrangement a shackle is unnecessary 
and the upper block is hooked upon the bolt, giving thus a liigher 
lift The lower end of the prypole is fitted with a cap similarly to 
the cheeks. The sockets for the gudgeons of the windlass and for 
the pawl spindles are made with iron bands, which pass round the 
cheeks and are secured by bolts. 

The heavy iron gyn has no link loops for a handspike, but has 
a third connecting bar instead. 

The articles belonging to each gyn are the same as for the 
corresponding wood gyn, except that the heavy gyn has an 8 ' lever 
for the prypole, and no erecting tackle. 

Ill Mark I tubular gyns the prypole is straight and a §hackle is bigbfcand ; 
used as in the wooden gyns ; the heavy gyn is fitted with an 
erecting tackle. Gyns of this pattern are altered to Mark II 
pajitern as oi)portimity offers. 

GiBEAiiTAE Gyns. 

The Gibraltar gyn is constructed for mounting guns in case- Oibraltargj 
mates or other confined situations. It is made of oak, and B.c.B.Phoi 
consists of a frame mounted on four trucks, and fitted with a 73. 
ratchet windlass and tackle. 

The frame is formed of two standards, a eross bar, and two Frame, 
axletree beds. 

The feet of the standards are mortised into the bedvS, and^Sfcandards. 


Cross bat* 


Aatkfcreo bods. 


Batolict 

'windlass. 


TaoHa 


Fall 


Ii. o£ C., 


i»»i 

*|pfi 

Hy. r. 


.supjioriiHl ]iY a woodoai prop on oacli side; the up])er cuds are 
inoriisi'd into tlio cross bar, aiul secured to it by platcdroii stays. 

dlio csaitrc td' the cross Inir is iitie.d udili three, 54 ;un»metal 
slu'avi^s, wiUi an eye iHUienih, iVnuing a tixed t.relde block ; aud an 
iron prd(* is bolted on each side to strongtiK'U in Tla*. ivar end 
(if tla‘. (‘ross bar,Vhich projects beyond tiie lop <d‘ the staiidarvl, 
is iiUiMl. Avitli a, single sheave, over which the fnli is hah 

Tlu', axletree lH?ds are lilted with iron axlidivcs, and are 
mount etl on four east-iron trucks one foot in diametta'. They are 
e()nn(adeAl togedheA* lv\Mx wrunglit-iron bar bolted to the rear axle- 
tree bed, and titling over a look in the front axletree. This bar 
]>rcvi‘nts tlie standards iVom sex^arating when the weiglit is taken 
by the gyn. 

Tlie windlass consists of a barrel, ratchet plate, and tootlied 
wluH'l woi^ving on a siniullo hetoeen two cast-iron brackets bolted 
to the rear standard, A pinion wlieel fitted on a sx^indle heneatli, 
and turned by an iron handle on each side, works in the tooth 
wheel aud causes the barrel to revolve. A pawl is fitted to the 
bracket over the ratchet plate. 

The tackle consists of one treble block with 8 fathoms 
of 3.y' white rope. The block is of wrought iron fitted with three 
metal sheaves, and has a wroiight-iron bar V long attached to 
it, to which the weight to he raised is lashed. 

The end of the fall is attached to the eye bolt beneath the 
cross bar, and is rove through tlie Idock and round the sheaves 
in the cross bar, then out throng] i the top of the gyn, over the 
sheave in the end of the bar, and down to the barrel of the wind- 
lass ])eneath. 

The lieight of this gyn on its trucks is 7' G'’^ in the clear. 

It will raise a wnight of three tons. 

Sheees. 

Spars for slieors are of the host Baltic fir; for a 12 ton gun 
they arc 40' or 45' long aud 1C" or 17" in diameter at the centre 
respectively; for a 25 ton gnu 45' or 60' long aud 20" in diuuieter at 
the centre. One spar is fitted with cleats of elm 2' apart. Spars 
70' long and 30" in diameter are used for 35 and 38 ton guns. 

Special sheers are also approved to lift up to 7 ton.s. Tlie 
spars are'' 40' in length, and are connected at the top liy a bolt with 
collars and keys, which is fitted with a shackle for the lifting 
tackle, and two shackles for guy ropes. Each spar is fitted with 
a cap plate through which the bolt passes, and with a hoop at fop 
and bottom, having an oval ring on each side for attachment of 
- guys and foot ropes. Weight 31| cwts. 

Sheers for 26-ton guns and upwards are scoured at the head 
by a bolt, with shoulders, keyed outside each spar. The bolt 
. : ' passes through iron CElps upon the spars, and is formed to take the 
hook of a short chain “by which each main tackle is^ suspended 
7; .!;, ■ and also, between "the hooks, shackles for the attachment of the 
iV ‘ giiys. The latter axe of wire rope in 30' lengths, a hand with two 
mngs is fitted the to|) and foot of each spar. • 
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Tiie following special stores are approved for use witli heavy TacHeforuBe 

sheers. For guns of 18 and 25 tons ^ 

chains IJ", 12i fathoms long, with 5" rings welded into each 

end, for holdfasts. . , i 

chains 1", 12 J fathoms, with shacldes, for hohlfasts. _ 

Guys of 5^" wire rope, in six 30' lengths with thimbles, and 

‘8 shackles and bolts. , , , . , , 

4 li6<ivy sbacldes to take 18 blocks at lioldfasts. 

Thimbles for 9'' slings, if required for bead of sneers. 

For guns of 35 and 38 tons ^ • 

4 chains r, 12 * fathoms, with rings, for holdfasts. 

^ chains li" 12* fathoms, and 2 chains, 1", with shackles for 
each 'and 'thimbles to take the hooks of 21" blocks, for 

lioldfasts for guys, and leading blocks. _ _ _ 

Guys of T" wire rope, in eight 30' lengths witn thimbles, and 

"lO shackles and bolts. 

Depjiick. 

A derrick is used for raising heavy sheens, and consists of Derrick, 
one spar 35' long and 12' in diameter at the loot, with shoe for 
foot, tackle, &c. _ ^ 

APPARATUS FOR LIFTING 38 TON GUNS. 

There are three patterns of this apparatus; the “ Sliema,” for § 3433 . 


in low-roofed casemate.s where a lilting beam cannot 


iise in low-rooieu - 

employed; the “Hurst,” for ordinary bomb-proof casemates and 

oueii VvOrks ; and the small poit. ^ 

The Sliema pattern consists of three mam screws, each witb gnema 
two spherical nuts, one nut of each pair having a steel piu and split pattern., 
kev ■ three bent bolts each with two conical nuts ; tliree washer 

plates, and three plates supporting washer plates. 

Each main screw passes through a hole in one of three plates 
wPiMi are fixed to the roof of the casemate, so as to be respec- 
™hover?^' tomn.n, and caaoaUe of the g>m The screw .a 
supported by one of its spherical nuts which resm mi the plate 
and which is secured to the screw by the pm and key. Ihe lowei 
end of the screw passes through a hole in one of the washer plates, 
which is supported on the second spherical R’at of the screw. 

One of the beh bolts, is suspended from this plate i s ends passing 
trough two holes in the plate ^nd being secured by the corned 
nuts These bent bolts fomi loops in which the_ trumnon studs 
an(r’cascable rest. The supporting plates are intended to fit 
inside the bent bolts, and keep the washer plates in position, 
when iioti);suuported by the nuts of the mam screws. 

Two i'roii stands for hydraulic jacks and tliree steel tommies 
for the lower nuts of the mam screws are reepured for use with 

The* stand consists of a wrought iron plate 2' x 2' x 1 on which 
the foot of the jack rests. This plate is connected by four .stays, 
with a wrought-iron bracket which is formed to fit round the 
oyhnder of the jack. A wroughfc-ii’on clip bolted to- the bracket ^ 


secures tlio cylinder, tlie foot of the rara being steadied by four 
screw studs on the lower plate. 

The tmnniy is 10*5'^ long and -625" diameter. 

Tito Hurst pattern apparatus consists of a wood frame support-- 
ing a wrouglit-ifon box beam from which the gun is suspended. 

The wooden frame is formed of two upright sides, 8' *7"^ apart, 
connected at the top by a cross beam and tie bars. 

Each side consists of two teak or pitcli pine posts 10^^ square, 
the lower ends of which fit into recesses in a wrought-iron base 
plate or shoe ; theif upper ends also fit into recesses m a wrought- 
iron cap. The posts of the sides are 2^ 0^' apart, to allow the end 
of the box beam to project between them, and to move up or down. 

The box beam is built up of wrought-iron, and is 11' 3" long; 
it is curved upwards at the middle to clear the gun. It is sus- 
pended iroin the caps of the sides by 3" main screws, 5' long, 
which pass through holes in strong washer plates on the caps, and 
are supported by spherical nuts with flat lock nuts over them. 
These screws also pass through holes in the box beam, and the 
latter rests on other spherical nuts on the screws. 

The gun is suspended from the box beam by two bent bolts, 
which fit Hinder the trunnion studs, and whose ends pass through the 
beam, and are secured by spherical nuts above. 

Twostands'and twenty wood blocks are required for the hydraulic 
jacks; and two tommies for the lower nuts of the main screws. 

In works wdiere washer plates can be fixed to the roof, such as 
Spitbank Fort, the wood frame and blocks are dispensed with ; but 
in all other respects the gear is as above described. 

The small port pattern apparatus consists of an upper and 
lower suspending bar of wrought-iron; two bent bolts, one for the 
upper bar with four hexagonal nuts, and one for the cascable with 
two spherical nuts two connecting bolts, with two spherical nuts, 
and one pin ; and a brass pad. 

The upper bar is suspended by the bent holt to the rear loop 
bolt in the roof of the casemate, the nuts on the bent bolts being 
screwed up until the ends of the bar hear against the under side of 
the roof girders to the right and left of it. The brass pad is in- 
serted between the bent bolt and the roof bolt to give better bearing. 

The- connecting holts pass through the upper bar, and are 
nutted on the upper side of it, the nuts being pinned to the bolts. 
The lower ends of the holts pass"^ through the lower bar, and are 
nutted on the under side of it. ^ 

The cascable bent bolt which is formed to fit round the cascable 
button of the gun, is suspended from the centre of the lower bar. 
Inside the bent bolt is fitted a wood block which is shaped to 
suit the upper side of the cascable button. 

Two stands for steadying hydraulic jacks are required for use 
with the gear. ^ 

IjBTina Jacks. 

: The lifting jacks in the service are: — the screw jacks with ratchet 
^ head and lever, described p. 103 ; Tangye*s hydraulic jacks of 7^, 15, 
and 22J tons ; and the Gr.S. hydraulic jacks of 10, 20, and 30 tons. 
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Tangye’s hydraulic jacks are designated by their working loads, piate LIII. 
Aiz.,7il5aiid22Jtons. 

They were formerly distinguished by their proof loads, wliicb 
are 10, 20, and 30 tons respectively, but are now ordered to be «aUed 
by their working loads, which are three-fourths of ^he pi oof loads. 

They are all generally alike in external form. 

Each jack consists of the following principal parts : a ram, a 
(Plate LIV, Fig. 1): ram cylinder, 6; reservoir, c; and pump, d. 

The rams, cyhnders, and reservoirs of all differ but little from 
each other except in dimensions ; the pumps of* the and 15 ton 
jacks are also alike, but that of the 22| ton jack is differently 
arranged. The following is a description of the 15 ton jack, which 

is equally applicable to the 7 J ton. . ^ ,, , 

The ram is of wrought iron, cyliiidncal, with an oblorig base 

upon which it stands. , " .-l 

The cylinder is of cast steel; it fits over and slides upon the 
ram. On its lower extremity a claw is formed, to take the weight 
if required, and at the same end there is a feather on the inside 
held by a screw, which works in a slot along the ram, and prevents 
the cylinder turning round under a load. 

To prevent water passing down between the ram and the 
cylinder, a cup-shaped leather packing, e. Fig. 1, is secured on the 
top of the former by a washer and screw. 

The reservoir is of cast steel, the upper part square in horizontal 
section : the lower part fits tightly round the top of the cylinder, -> 

on to which it is driven by hydraulic pressure. It is closed at the 
top by a cap secured by two screws, and on this the weight to be 
raised can rest. There is a small screw in one side of the cap, 
which closes a passage leading to the interior of the reservoir ; 
before working the jack the screw must be loosened to admit air. 

In jacks of later patterns there is in one side of the reservoir a 
fining hole closed by a screw. The working load is shown on a 

metal plate. , . , , 

In some of the earlier jacks the cap screwed into the reservoir, 
and the latter screwed on to the cylinder ; and in the 7^ ton jacks 
the reservoir was of cast iron, and the cylinder of wrought iron. 

The pump is of metal, and screws into the top of the cylinder. 

There are two varieties of pump used in the 7| and 15 ton jacks ; 
in those of the latest pattern the arrangement for lowering the 
weight is in the pump, and is worked by the same lever that works 
the-.pump ; in jacks having pumps of the earlier pattern the lower- 
ing is accomplished by a separate screw plug. 

Fig. 2 shows a pump of the present pattern. The upper part is 
cylindrical internally, and in this space the plunger,/, moves up 
and down. A vertical channel leads downwards from this space 
to a small chamber, g, beneath,.in which is the outlet valve, A; this 
is conical in form, and being pressed upwards by a spiral spring, 
closes the loVer end of the channel ; it has a spindle, or stalk, which 
passes up through the channel ; this latter acts as a guide to it, and 
the stalk is grooved longitudinally to allow the water /o pass. The 
spiral spring rests on a plug screwed into the bottom of the pump, 


4111(1 ill tliis is a Iiole, tlirougli wliicli tlie fluid passes into or out of 
llio eyliiider. 

.At the bott<')in of the cylindrical space in the pump there is also 
a sidiv hole, which coxumimieates witli another small chamber 
containing the hilet valve, which is also conical, and is kept in 
its place by a spiral spring in the ohamhei', but it opens by pressure 
iVuni without. A cap of wire gauze is tied on over it, to prevent 
the ingress of dirt. 

The ])lunger is worked by a small crank on a spindle supported 
in bearings formed ui the vsides of the reservoir, and which is moved 
by a lover outside ; it is guided by its upper part being prolonged 
into a recess in the cap (see Fig. i), A leather packing is fitted 
round it, so that it may work watertight in the pump. 

The action of the pump is as foils ws : — 

Whe3>tli(3 plunger, /, Fig. 2, is raised tlie pressure of tlie atmos- 
phere on the liiiid in the reservoir opens the inlet valve, h, and 
the fluid passes into the interior of the pump. When the 
plunger is forced down, its pressure on the fluid in the pump opens 
the outlet valve, A, and the fluid is driven into the ram cylinder. 
To make room for itself there, the ram resting on the groniid, it 
raises the ejdiiider and reservoir witli the weight on the latter, 
exerting a force greater than the pressure of the plunger in the 
proportion of the area of the top of the ram to that of the bottom 
of tiie plunger. 

To prevent the jack being pumped too high, tlie^e is a small 
hole in the cylinder near the lower end, which allows the fluid to 
escape when the head of the ram reaches tliat point. 

To lower the load, it is only necessary to allow ihe fluid to 
•escape from the cylinder hack into the reservoir. 

T(x do lliis, the lever is inoyccl partially off the sj)indle, until it 
can pass a stop on the side bf the reservoir, and then being forced 
down tlie plunger presses the stalk of the outlet valve, 7g which 
projects a little into the body of the pump, thus allowing the fluid 
to pass b.ick from the cylinder into the pump, and so into the 
chamber eontaiuiag the inlet valve, A ; from tlienco it goes by the 
passage, I, in tlie metal of the pump, and along a groove in the 
side of the plunger,/, back into the reservoir, c, Fig. 1. 

In working the lever for raising a weight, tlie stop on the 
reservoi/ prevents its being pushed so far down that ihe plunger 
would touch the outlet valve, and-* also the groove in the plunger 
does not extend far enough down to communicate with the passage 
I, in this case. ^ 

To enable the jilunger to move down the pump far enough for 
lowering without its being necessary to force more water into the 
cylinder, a chamber, m, is formed in the plunger, \vliich communi™ 
cates by a small passage, % through the plunger with the reservoir, 
and is closed at the "bottom by a plug with a hole in it. In this 
* chamber is a double acting valve. 

When the jack is worked this valve in the up-stroke closes the 
hole in the plug, so that, no fluid can get down, and in the down, 
^stroke itia jerked up,* and doses the passage loading up from the 
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cliamber; so that no fluid can get up; but if the lever be merely 
pressed, it is not jerked up but only lifted off its seat/ and the fluid 
flows round it into the chamber, and up throiigli the passage into 
the reservoir. The plunger can thus descend 'without causing any 
pressure on the ram, until it presses the stalk of the outlet valve, 
and lowering takes place. 

A pump of the earlier pattern is shown in the 7iAon jack, 
Fig. 1. In these the action in raising a load is the same as tliat j ust 
described, hut there is no arrangement for lowering; tlie outlet 
valve is cup-shaped, and has a leather seating, and the plunger is 
solidP ' ■■ ■' ^ ■/^■"/ 

For lowering, a screw ping, E, which closes a channel through 
the top of the cylinder for the purpose, is loosened by means of its 
lever handle, to allo'v^ the fluid to flow back into the reservoir. 

The ptimp of the 22-| ton jack is shown at Fig. 3. In Ihis the 
outlet valve, c, is similar to that of the others in arrangement and 
action, both in working and lowering; the inlet valve is in the 
plunger. 

In the latter is a chamber, and leading upwards from this is 
sliort vertical passage, from wdiieh two cross channels lead to 
grooves in the outside of the plunger on opposite sides. In the 
chamber is the inlet valve, conical in form, and guided by a 
ribbed stalk, which works in a hole drilled in tlie pliinger. 

The valve is free to move up or dowii, and iir tlie iip-stroke 
fluid can pass freely along tlie grooves and chainber in tlie plunger 
into the pump ; but in the down-stroke tlie valve is jerked upwards, 
closing the passage leading to the grooves, and so preveutiug any 
fluid passing 

For lowering, no special arrangement is necessary to allo'w the 
plunger to descend in tlie pump to ^ touch the outlet valve; and 
w’hcn it does so the grooves in the" phinger reach down to an 
enlargement of the interior of the pump (the position showm in the 
figure) so that the fluid can pass hack to tlie reservoir without 
having to pass through the interior of the plunger, otlierwise the 
rush of w’ater wmnld shut the inlet valve, and so stop tlie 
low^ering. 

In order to make a fluid-tight joint wiiere the lever s])indle 
enters the reservoir, there is round the former a metal packing 
gland, with a leather washer underneath; the same is the case with 
the lowering screw- plug wiiere it exists. There is also a washer 
under the air-hole screw”. 

The 15 ton jack is fitted with a portable foot secured by four 
screws to give it an increased base, and both it and the 22i ton 
jack are fitted with handles. 

A spanner with tommy is issued with each of Tangye's jacks 
for removing the pump. It is of steel bent to suit the form of the 
jack ; at the centre are twm holeS at right angles to each other to 
take the tonnpy or lever also of steel The- same spanner serves 
for all natures. 
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G.S. Hydbauuc Jacks, 


4261. 

B.C.D. plioto- 

lithograph 

79a* 

IPlato LIT. 


These jacks are similar in general form and internal arrange- 
inont. 

The ram R, Fig. 1, Plate L, consists of a hollow cylinder of steel, 
which is screwhd into a reservoir S of M.O.I. 

An external casing for the ram F, is also screwed into the 
reservoir. A wrought-irou claw 0 is shrunk on the lower end of 
the casing and at each side there is a wrought-iron handle I 
attached by a rivet T to a stud. 

The lower cnd*bf the ram is fitted with a gun-metal pump Q. 
A leather packing / is secui'ed at the base of tlie ram by the metal 
nut hi, which is screwed on to the pump. The metal outlet valve 
d fits in the lower part of the pump, it is kept in action by the 
metal sgiing Z, and is secured in position by the metal cap B, which 
screws into the nut M. 


The plunger P is of steel ; it is connected by a steel stud 5, 
secured by a taper steel pin N to a steel crank D, on a steel spindle 
Y supported in bearings in the reservoir. The plunger is fitted 
with a leather packing ring g’, in a cavity at the base of the 
plunger, closed by a metal screw cap A, is the inlet valve of 
metal c. , 

The spindle Y is formed with a socket at one end for the lever 
which is of wfought-iron. 

The ram cylinder E of steel is screwed into a M.C.I. foot H, 
and is fitted with a leather e kept in position by a metal disc G. 

At the top of the reservoir there is an air hole closed by a 
WTought-iron screw plug W with leather washer. By this hole 
the jack can be filled or emptied. The lever has a screw-driver 


formed on one end of it for use in removing this screw. 




Action of the Jack. 

The lever acting upon the crank D through the spindle Y, 
raises and lowers the plunger P. By the up stroke of the latter, a 
vacuum is created in the pump Q and the pressure of the air in 
the reservoir forces the fluid past the inlet valve c in the plunger ; 
at the' down stroke the inlet valve c closes and the outlet cl 
opening, the fluid is forced from the pump under the ram, tlius 
raising it with the load. A small hole limits the height of lift, by 
allowing the fluid to escape when 'she ram leather passes it. 

To lower, the lever is shifted in the socket so as to bring its 
shoulder upwards, and then pressed gently downwards until the 
plunger touches the valve d. It is then forced down to its full 
extent which opens the outlet valve d and allows the fluid in the 
cylinder to escape through the space round the plunger P in this, 
position back to the, reservoir. . 

The weights of th^ hydraulic jacks now in the service are : — 

. • lbs. 

; r r *71 ton .. .. 89 

iv: Tangye’s ,, , ^15 „ with foot, . .. 173 

vb ; t22| 166 




VERTICAL SECTIOM. 
THROUGH PLUNGER & PUMP. 


FVG . 2. 

SIDE ELEVATION 
OF PART OF JACK 


VERTICAL SECTION 
THROUGH A.B. 






^37 


rio .. 



lbs. 
.. 148 

General Service 20 . . 

• • 

* • 

271 

Lso .. 

« m 

♦ « 

.. 414 

Bear Eoller Jack . . 

♦ m 

• • 

175 




Caee OF Htoraulig Jacks. 

Hydraulic jacks should he invariably kept filled with the 
authorised fluid. Whatever be the fluid, in filling it the filter, p. 340, 
should invariably be used. The jack should be gleaned out every 
three months and the fluid passed through the filter when returning 
it to the reservoir. 

The jacks should be worked frequently and always left either 
under a weight or in the frame p. 340, where available when not 
in use. • 


CHAPTEE XVI.— MISCELLANEOUS AETICLES. 


Two 5" malleable cast-iron snatch-blocks with metal sheaves. Blocks, 
for loading purposes, are fitted to the front of all platforms for 10" match, load- 
guns and upwards, except those mounted en harbette in emplace- “S 
ments having sunken ways for loading stages ; in which case the 
running end of the fall is led through an 8" Bothway block hooked • • 

into an eye let into the walls of the sunken way. Each block has 
a flat steel spring fixed to its side to keep the rope fall in position, 
while its joints are made of such a form as to prevent it falling so 
as to foul the carriage when runup. The earlier pattern blocks 
had no stop on the joint to prevent faffing (see Fig. 69a, page 231). 

These brushes are used for cleaning the bores of E.M.L. and Brushes, 
11.B.L. guns and for cleaning the bores and chambers of B.L. gtins. piasaba. 

The heads are of elm, conical in form, with piasaba grass secured 
in them by marine glue. 

The chamber brushes for B.L. guns are slightly larger in 
diameter than those for the bore, in order to suit the powder 
chambers of the guns for which they are respectively intended. 

The staves are of ash, they are similar to those for ■sponges 
and rammers and are placed for purposes of nomenclature in 
the same numbered series with* them. For certain natures of 
orckiance the staves can be connected to lengthening pieces 
designated “End Staves.” A metal socket is fitted to the end 
of tlio stave proper and a metal connecting screw which screws 
into the socket is fitted to the end of the lengthening stave. 

Tiie two parts are prevented from becoming unscrewed by a 
sliding bolt fitted to the lengthening stave, which is acted on by 
a spring and enters a loop formed on th<w socket of the stave 
propel’. _ , 

The following table gives the dimensions of the staves for the 
brushes in the service : — . . 


i-'ilM'il ill hs'ush. 


Jeiigth, Ijenii’llu I Diaine'u'i' 

mdmlin.£j , | ' ' , 

portioiun . 

Kriish I . Tonit, 

A uiMi. |stave. rongua.i Stave. Tr-u.u’iu'. 1 


L4" ^r22 cwt. ...i. 
V) vw t, 

f'U''80-iu*., Marks U ' 

' t\m\ HI ...: 


\.4'' f22t.nvt. 

\ 13 ovt* 

::: ;;: :;: 

(.‘-C-pr 

/ Hi" for oial .stave 

12*a" 

i2*r>" for euil .sta.vo 

12" 35 toll... 

I'i" 25 toll 

11 " 

A 10 " 

9" 

8" 

B" howitzer, 40 cwt. 


80-pr. also O'l-pr.... 
40-in'. 




ins. 

a 

3 *25 

2 '25 

2 '25 

2 '25 

2 '25 

I *875 

1 *25 

1 *875 

I *25 

1 *825 

1 *25 

1 'u25 

1 *25 

1 *875 

I '5 

I *875 

1*5 

1 *025 

1**25 

I *875 

1 *25 

I *025 

1 *02; 

1 *502 

1 '50: 

•1 *00 

2 “25 

2 *0”, 

2 “25 

*2 'lib 

2 *00 

*2 *25 

2 '12? 
1*75 

2 '25 

1*75 

‘.i '25 

1 *75 ■ 

2 '25 

1 -25 

2 *25 

1 '25 

2 *25 
,1 *875 

^ I '75 
1*25 

1 '875 

i'25 

1 -626 

1 *62? 


Ifeuc^otsj Sponge buckets for garrison service are of Avood with rope 

sponge. handles. 

Caps, mortar. The caps arc made of canvas -waterproofed ; they are intended 
§ 28S6. to fit over tlie muzzles of the mortars in order to keep tlio bores 
clean and free from water. 

Each cap is provided V/itli a leather strap V' wide witli common 
single japanned buckle, the stop passes through holes slit near the 
edge of the cap and is sufficiently long to pass round and secure 
the cap to tlie chase of the mortar. 





Inside dimenstos. 


Diameter. Deptii. 


Lcngtli 

of 

Strap. 


mj^onge. 


Sponge caps are 45mde of canvas -svateqiroofed. , Each cap is 
fitted with a strkig to secure it over the sponge head. 

For purposes of nomenclattore the caps have been placed in a 
numbered series. Tke following table gives the caps in the service. 
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tlieir dimensions and the nature of ordnance for wliicli they are 
resi)ectively intended : — 


'Of , Cap. 

Dimensions ; 
in inches. 

-.'iN'atnre. ® 

* 

1 

ca X '7 5 . 

! and 4|-" mortars 

'2 , 1 

8x5 

E.B.L. 6 - 131 '. E.M.L. 2-5" and S.B. 3-pr. and 4|"’ 
howitzer. 

3 

10 x 6 

B.B.L. 12 and 9-pr,, E.M.L. 9-pr., also 150, 2C0, 

and' 224 lbs. ^ 

4 1 

lOi X 6 i 

E.M.L. 16 and 13-pr. and S.B. G-pr. 

5 1 

llx7i 

B.L. 4f' ldcwt., E.B.L. 20 -pr., E.M^L. 25-pr., S.B- 
12 and 9-pr. also 12 -pr. liowitzer, IS and 12 -pr. 
carronade. 

6 

11x7^ 

This is JS’O. 5 with loop for cleaner, B.L. 12-pr. 

7 

12x9 

B.L. 47'' 22 Gwfc., B.B.L. 40-pr., E.M.L. •y.O-pr. and 
S.B. 18-pr. also 24 pr. or 5^^ howitzer and 24-pr. 
carronade. 

,, 8 

14 X lOi- 

B.L. 5", E.M.L. 80and 6 Lpr., S.B. 32 and 24-in',, 
E.M.L. 6 ’3^' howitzer and 32- pr. carronade. 

9 

15i x Ilf 

B.L. 6 '^, E.B.L, 7''', E.M.L. 6 * 6 '' gun and howitzer, 
and 7^' and S.B. 42-pr. 

10 

17i X 12-1 

E.M.L. and S.B. S'' guns and howitzer, S.B. 68 -pr. 
gun and S" inoriar. 

il 

IS X 14 

E.M.L. d" and S B. 100 -pr. 

12 

171- X 16 

B.L. 9*2", E.M.L. 10" and S.B. JO" howitzer also 
13 and 10" mortar. 

13' . i 

19x 18 

E.M.L. 11 ". 

' lA : 

20 i- X 20 .V 

B.L. 12 " 43 tons, E.M.L. 12 ’5" and 12". 

15 ' 

37x29 

E.M.L. 16". 


Leather cartridge cases are designated by numbers from 1 to 7. 

The leather used for the cases is crop butt, sewn with copper 
wire. Each case is fitted with a cover of block leather and with a 
leather covered rope handle. (For E.M.L. guns, two handles). 

The ibllowing table gives the dimensions of the cases and the 
natures of ordnance for which they are respectively intended : — 


So. of Case.' 

Dimensions 
in inches. 

. . .Kafciire. 

, 1 '., 

X 7-^ 

13" L.S. mortar, S.B. 10 " howitzer or mortar. 

■ 2 ' 

15 X 

E.B.L. 7" 8 .B. 68 and 42-pr. and E.M.L. 8 " howitzer. 

■ 2 

16| X 

S.B. 8 " gun. 

• ^ 

14ixGi\ 

E.B.L. 40-pr. (L.S.) E.M.L. 80, 64 and 40-pr. 6*3" 
howitzer and S.B. 32-pr. 63 to 66 cwt. 

5 

10fx6| 

B.B.L. 40 and 20-pr., S.B. 32-pr. 50 to 39 cw't., 24-pr. 

50 to 48 cwt., and S. B. 8 " how'itzer. 

B.B.L. 12 and 9-pr., E.M.L. 9 and 7-pr,, S.B. 32-pr., 
32 or 25 cwt., 24-pr. 20 cwt., 24 and 12-pr. howitzer, 
8 ", 5|" and mortars, all carronades and smaller 

naturcs^^of guns. • 

6 

7ix6i 

7 

13i X 

j 13" naval mortar and S.B 100 -pr. 


Covers for vent slots of E.B.L. guns are of canvas waterproofed, 
lined with serge and attached to a hollow elm block, which enters 
the slot. They are jBtted with straps to secure them. 




Cases, 

cartridge. 


Covers, venfe 
slot. 




Frame, store, 

hydraulic 

jach. 

§ 4774. 


Klters, 
hydraulic 
Jack, § 87i4. 


The filter Fig. 99, consists of a conical tin vessel, with a hinged 

Fig. 99* 

^ 


Former, wad. 


lid (a) and a removable tube {&), fitted with a screw plug (c)'to 
prevent the entrance of dirt when the filter is not in use. 

The lower part of the filter is loosely fitted with a piece of 
sponge (d), over which is soldered a piece of fine wire gauze (e). 

Weight 1 lb. 7 ozs. 

Wad formers are issued to stations where grummet wads for 
R.M.L. guns are manufactured; they are flat circular pieces of 
wood, usually of mahogany, hollowed out and grooved, so that the 
correct length of rope for the^rim of the wad and for the crosspiece 
can be measured, and alsO the position of tlie latter ascertained. 

The frame, Fig. 100, is constructed to keep four jacks stored in a 
proper condition for immediate use.^ 


* TMs frame can be made to take the rear roEer jack, by putting in a packing 
block of malleable cast-iron, which is formed to receive the end of the ram of the 
roller jack. * wo felt puds and a galTanised iron parting plate are issued with the 



Ifc consists of two tee iron bars connected jby ten iron stay 
bolts, tlie lower bar is fixed in two wooden blocks wbicli form a 
stand, 

Tbe jacks are placed between the bars, and pumped up snflS.- 
ciently to maintain a nioderate pressure on tlie katlier packings, 
which will preserve them in a condition to prevent leakage. 

A pad of felt and iron plates is placed between each jack and 
the top bar, to keep a constant pressure in the pumps. 

Weight 6 cwts. 

Eulcrums are of elm 24" x 8" x 12"'. 

Shot garlands are formed of four lengths of angle iron, which 
overlap each other, and are secured by pins. The pins are universal, 
and the size of any garland may be increased by connecting 
additional lengths. 

Garlands for foreign stations are usually made of wo(3d. on the 
spot. 

A gasket is a flat plaited cord, an eye at one extremity, and 
the other Usually tapered off. It is made from rope of any size 
required. 

Cast-iron hollow cylinders are made as gauges to guide the 
examination and clipping of sponge heads. They are only issued 
for the?" and 9" E.M.L. 

Handspikes for garrison service are designated as common,’’ 
metal roller,” or '' wood roller.” 

Common handspikes are of ash, the lower ends square and 
bevelled off at the point, the upper or small ends oval in section, 
in Mark II, and round in Mark I. They are of three lengths 5^ 6', 
and 7' respectively. 

Metal roller handspikes or truck levers are used for running 
up wood sliding carriages on traversing platforms. They are of 
ash, long, and are fitted at the point with a plate of iron with a 
hook and pawl, also two metal trucks one at each side. At the 
small end they are fitted with a fall of white rope. 

Wood roller handspikes are used in running up rear chock car- 
riages. They are of ash, 6' long ; the stave is fitted into an iron 
socket having two flanges with two rollers of lignum vite, working 
between them on an axle bolt, and secured by a split key. Upon 
the upper side of the socket a projecting knob is formed which fits 
into the handspike iron on the carriage. 

A set of harness for man draught, consists of two drag ropes of 
2 J" white rope 18' long, each furnished with eight leather covered 
loo^s, sixteen web loops with hooks, one web shoulder strap with a 
short piece of rope at each end. 

The web loops are detached from the drag ropes, and can be 
hooked into the loops on the ropes or unhooked, as may he 
required. 

Tlie shoulder strap is for use in supporting the shafts. 

Iron shod levers are designated as ‘'crow^ or ‘'j)latform.” 

Crow levers are of ash, with an iron claw plate at the point, and 
are either 6' or 7' long. They are used for drawing nails or bolts 
out of platforms. 

(m.c.) • z « 


Eiilcrams. 

Gj-arlands. 


Gaskets. 


Gauges for 
sponge iieads. 


Handspikes? 


Harness, man, 
Mark II, 

§ 2228 . 


Lerers, iron 
slaod, 

m 


Platforia levers are of ash, beveled at tlie point and sliod ^vitb 
iron ; tliey are eithciV5/or 4^ are used fur traversing 

platforms. 

PointiMl le-vers are of ash with iron or steel points. Tliesc levers 
pomtoci have hcHMi plactal in a 

Th(‘ levers For the Moucrieff cami\g^^ liave a hole ni^ar tin* point 
to receive a retaming pin. 

No* 1 is 5' long, Mark III, and is for use with guns of 25 
tons. Its weight is 13 1 lbs. 

No. 2 is 4' ()|'**" long, Mark III, and is for use witli guns under 
25 tons. Weight 10 lbs. 

No. 3 is 5' long, Mark I, and is for use with the 10^^ E.M.L. 

small port carriage. Weight 13|- lbs. 

No. ^4 is 5' long, Mark I, and is for use with the 7'' RB.L. 
Moncrieff carriage ; it is slightly stouter tlian. No. 3, and 
has a steel point Weight, 13|- lbs. 

No. 5 is 5' 2f^' long, Mark I, for 9^' E.M.L. Moncrieff carriages. 
Weight, 21 lbs. 

No. 6, 4' 4'' long, Mark 11, for 7'^ E.M.L. Moncrieff carriages 
MarkIL Weight 20 lbs. 

No. 1" long, Mark III, for 7^' E.M.L. Moncrieff carriages 
Mark J. Weight 21 lbs. 


JLor^jra, woor*. 


Measure, 

filling 

lijdraulic 

buffer. 

§ 4374 . 

Bans, drip, 

hydraulic 

buffer. 

§ 4028 . 


These are similar in shape to common handspikes. Tliey were 
fornxeiiy made square at the point, but the longer natures, 12' and 
14' have been beveled like handspikes since October 1883. They 
are of ash or rock elm, and are 8', 10', 12', and 14' in length. 

This measure is of tin, and when full, contains 1 gallon. There 
arc ribs round the inside surface by which 1 quart, 1 pint, | pint, 
and ^ pint may be measifred. 

These pans are of zinc ; they arc genendly attached to carrioges 
or platforms fitted with hydraulic buffers, underneath the latter in 
order to receive any drip from the gland or run-offfoock. They 
have been placed in a numbered series. 

The following are the pans for Garrison service : — 

No. 1. Tor gland, B.L, 12", K.M.L. 12*5" casemate and 
small port 6' recoil, and for gland and run-off cock 12*5" 
dwarf, 

This pan has a fixed cover with a hole in the centre 
and a screw stoppered emptying hole in one corner. Weight 
1 lb. 2 ozs. 

No. 2. For run-oif cock E.M.Ii. 12*5" casemate and small 
port 6' recoil. 

This pan Whs a cover similar to that of No. 1, and is 
fitted with a hanger for suspension from a "screw. Weight 

im *2 ok 

No. 4. -Eim-off-icock, medium platform No. 9. 



This pan is similar to No. 1, but is smaller. Weigiit, 
13 OZ3. 

No. 8. For gland, medium platform, No. 9. 

This pan has a cover similar to No. l,but has no sto}3^3ered 
hole in the corner. It has a spout, which is intended both 
for emptying the pan, and for catching the drip from the 
gland. It is fitted with a base plate having two slots, for 
the bolts securing the joan. Weight 1 lb. 1|- ozs. 

No. 11. For gland and run-off cock E.M.L. 12'^ 25 tons to 
7 '^. This pan has no cover; it is fittecl with two bands 
having jointed loops and turnbuckles, by which it is suspended 
from tiie cock of the buffer. It has a small spout at one 
corner for empt}dng. Weight 1 lb. 

No. 12. For gland and run-off cock, medium platform No. 6. 

This pan has a cover with a hole in the centii^. It is 
fitted with an inclined channel 24'^ long, to catch the drip 
from tlie buffer during recoil, or when the gun is housed. 
It is fitted on each side with a hanger, hy which it is fixed 
to the front transom plate of the platform. Weight 
SJibs. 

Pedestals for the support of the stool beds of carriages, when 
the elevating screws are removed are of elm. 

Planks for moving guns are 3"' thick and are : of fir, whole 12' 
X 9", 10' X 17"; half, 5' x 17"; of oak, whole 10' x 17", 
10' x 12" ; half, 6' x 12", and 4' x 12". 

A wrought-iron plate 3' x 8" x f " is used to facilitate cutting 
the muzzles of guns, 35 tons and upwards, when being parbuckled 
on wood skids. 

Picket posts (Mark II) are of ash shod with an iron point and 
hoop>€d at the head. For garrison service" they are 5', 6', or 8' long; 
those 6" in diameter and over 5' in length have a hole in the head 
to take the guide rod of the pile driver. Mark I are of oak, in 
other respects the same as II, 8' picket posts, Mark III, are of 
pitch pine. 

The following are the groixnd rollers in the service : — 


8' X 

8" 

diameter steel 

8' X 

12" 


, oak, iroli-boaad. 

Y X 

12" 


33 

6' X 

10" 

)> 

elm 

6' X 

6" 

■ ,, 

33 

4' X 

10" 


?)• , 

3' X 

7" 

331 


3' X 

6" 

>3 

>3 

S' X 

5" 

3t 

* ,, and sabscu. 

2|'x 

12" 

33 

oak, iron Tsound. 


(M:.a) 
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2|'x 6" diameter, elm and sabicii. 

2' X 8" ,, saMcw. 

2' X 6" „ 

20 " X 5 " 

14 " X 5 " 

Kojws. Parbuckling ropes are fitted with an iron hook at each end. The 

following are the ropes in the service : — 


Scotches. 
L. or C., 
§3171. 


Selvageesj. 
§ 3^50. 


To r 6", white hawser. 

18 fathoms I „ 

15 ,, 4'', tarred 

12 3.V' 

Preventer ropes are of tarred rope, 30' long for iron plat- 
forms and of 3" tarred rope 33' long for wood platforins. Each rope 
is fitted with a hook at one end. 

Wood scotches are of three skes, large 12" x 6" x 6", 
medium 9" x 5" x 4", and small 6" x 4" x 2|" ; they are made 
of elm, 

A scotch with handle is used in parbuckling 35 ton guns and 
upwards : it is the ordinary large scotch, hut provided with a handle 
6' long, which screws into a nut in the scotch. 

A selvagee is formed of rope yarns laid in circles, and marled 
together. The sizes of those for slinging projectiles when loading 
are as follows :— 



No. of 

Lengtili in the 


stranclei. 

double. 

9" 

22 

37" 

10" 

22 

41" 

11" 

26 

43" 

12" 25 tons 

.. 26 

46" 

12" 35 „ 

.. — 

42" 

12-5" . . 

. . — 

45" 


Ordinary selvagees are 4' and 4' 6", and are issued in equal 
pro^rtions. 

ShaeWe, iron. ^ Wrought iron, shackle is used in lifting 35 and 38 ton guns ; 
^* 3203 ^** secured round the cascal^e by two pins with keys, and is 

^ * provided with a loop for lifting. Weight 2^ cwts. 

Side arms. Side arms for rifled guns for garrison service are as follow : — 



Sponge. 


Wadliook. 


Nature. 


Weight. 


Total 

length. 


Bammcr. 


Weight. 


Total 

length. 


Weight. 


Total 

it^ngtiL 


B.L., *12'^ 

B.L. 6" ( r- 
(chamher 
E.BX., 7^' 

„ 40-pr. ... 

„ 20-pr. ... 

E.ML.,*16'' ... 

,, 12-5 ... 


Ihs. 

66 

12 | 

11 

12 


231 

43 


12^', 35 tons 

12", 25 tons ... I 

11 " 

10 " 

9" 

*9" Monciieff... 

8" ... ... 

8" howitzer, 46 cwt 
7", 7 tons ... 

7" Moncrieff... 

7 ", 6|' tons, 6' parapet! 
7", 6^ tons ... 

80-pr 


S.B., 


64" 


40-pr. ... 
B.L., 32-pr. 


■■■{ 


29 

Mark I, 37i 
Mark II, 30 
28| 

22 

16 

20 |- 

llla 

9 

12 

22^ 

22 

12 

9 

A and B, 8| 
C and D, 7| 
58 cwt., 81 
A and B, 14^1 
C and D, 14^ 
58 cwt., 15 
8^ 


ft. in. 
29 10^^ 


127 li 
17 9i|j 

14 9i 
j-13 4 

' 13 4 
13 4 
11 9J 


5 Zi 
11 9 ^ 

8 

312 11 
11 9J 
10 8i 


9 11 J 
10 5 


lbs. 

30 

10 

10 

3 

93 ! 

Mark I, 47 
MarkII,42|! 
Mark II1,53| 
48^ 

46^ 

39^ 

30 
16 

20^ 

13 
20i 
22 | 

13 
7| 

n 


12 

7i 


Jbs, 


ft. in. 


21 lOA 


1- 


5 Of 

4 

*11 Of 


9 Gl- 
3 7 


18 

17 

17 

27 

Hi- 

12^ 

w 

m 

Hi 

7 

Hi 


126 

17 

14 

12 

12 

12 

11 


11 

0 

II 

10 

11 


Zl 

0 

’ Si‘ 
0 
0 


9 Hi 


* End staves. i For end stave. 

B.L., 12", weight 2511)3., length. * Enpe stave. 

B.M.L., 16", weight 41 lbs., length. ® Wire rope stave. 

E.M.L., 9", weight Shi lbs., length. * Jointed. 

Tlie sponge head is of elm, covered with fleecy hosiery, glued on 
for M.L. guns, and B.L. guns. Bor E.B.L. guns the head is covered 
with a coating of woven hemp and canvas tied on. For the 7^^ 
E.M.L. and upwards, the total diameter of the head is less than 
the bore of the gun, for the 80-pr. and lower natures the head is of 
the same diameter as the here. The head is secured on the wood 
stave with a copper pin and has the nature of gun for which it is 
intended marked upon it. The heads of 64-pr. and 80-pr. sponges 
are also marked with the letters denoting the form of cliamljer for 
which they are suitable. The wood staves are of ash ; they are 
made of such a length for the E.M.L. guns, that when the spmige is 
home to the bottom of the bore, the end of the stave shall project 
15'' from the muzzle. The E.BX. sponge staves are marked with 
a cc^per ring to show when they are home in the powder chamber. 
Two natures of sponges are issued for B.L. guns to be used 
respectively for the bores and for the powder chamber. The only 
difierence being that the heads of the chamber sponges are of slightly 
increased diameter to suit the chambers of the guns for wliich they 
are respectively intended. • • 

The staves of the 16" and of the bore Sponge for B.L. guns, 
are lengthened by end staves, as described for the«piasaba brushes. 
The sponge for the 9" Moncrielf is also fitted with an end stave, 
connected by a screw joint in a similar manne^t • 

For the E.M.L. guns the rammer head is of elm, cupped to allow 


346 


L. of 0., 
§ 2920 . 


Skids. 


of. a wad l)eii)g ramaied liome aiKl recessed to protect the fiixe ; it is 
bound with cu')pper, in the 9" liM.L. and upwards with two bands, 
and ill tlic lower natures wdth one. In the tonuer natures it is 
stHMired on the vStave by a copper rivet, in the latter it was secured 
by a- W'ocvd piufbiit since March 1886, all rainnier heads liave been 
s(‘cured by C(.ipi)or rivets. The rammer staves arc of ash or rock 
elm, and arc made of such length that the total length oi* the rammer 
is somewhat less than the total length of the sponge. The rammer 
staves oi: IlM.L guns are marked by the insertion of a metal screw 
with rounded head^ at the point which meets tlie muzzle of the gun 
when a service charge and common shell is rammed home. The 
head of the screw only projects sufficiently to be felt, the lower 
part being countersunk. This screw is to be inserted after issue. 

The 10'V11^V12'', and 12*5^^ rammer staves are each fitted with 
an iron nand with loops, to which are attached guide ropes for use 
in loading; the hooks of the latter, Mark II, have spring cliiDS to 
prevent their becoming detached. The ropes are 2"' white, and of 
such a lengtli as to reach the front of the carriage bracket when the 
rammer is placed over the head of the projectile and entered 3"' in 
the bore of the gun. 

The jointed rammers for under cover loading, are similar to those 
for siege guns. 

I?he heads for the rammers, for the IhllL. and B.L. guns are fiat 
ended. The 40-pr. E.B.L. rammer head is of ash in one piece with 
its stave. 

The wadhook consists of a wrought iron socket with worm head 
riveted on to a stave of ash. 

The following are the skids in the service : — 


20' 

X 

15" 
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20'' 
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3> 

}> 

14' 

X 
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V 
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14' 
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X 
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>9 
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X 
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3' 

X 

6" 
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X 

4" 

» 

j> 

3' 

X 

3" 


j) 

5' 

X 

6" 

X 5" 

3) 

3' 

X 
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3' 

X 

6" 
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nr 
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X 
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Dismounting. 

8" sqiimre, fir lieveletl witli grurnuiets. 

15" X *’0" o5 and 38 ton 

" ’ \ guns. 

10" X 20" • 11" or 12" 25 tons. 

0" X 15" 

8" X 13" „ D" 


10" guns. 


bytoralio 

.'ivBiifeK', 


Spanners for use with hydraulic buffers, have been placed for 
purposes of nomenclature in a numbered series. 
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The following are the spanners for garrison service :- 


Iho. 


Ko. 2 

« S 

„ S 
» 6 
„ 21 
,, 22^ 
„ 23 
„ 24 
„ 25 

„ 26 

» 2^ 
Sx^ecial 


Service. 


Gland, platform, E.M.L. 12 ‘5", 12'^ 25 tons to and mcdinm 
Nos. li, 12, and 19. 

Gland, medium platform. No. 9. 

Gland, medium carnages Nos. 4, 5 and 6. 

Gland, 12" 35 tons and small port 12*5^' recoil. 

Plug and cock. ^ ^ 

Witli tommy, gland, carriage, garrison, B.M.L. 12 *5'^, steel. 

Cap, B.L. 12" garrison, steel. 

With plate, gland outer, B.L. 12" garrison, steel. 

Gland inner, B.L. 12" garrison, steel. 

Nut, piston rod, B.L. 12" garrison, steel. 

Ilnion, pipe connecting and j>lug metal filling hole^ B.L. 12" 
garrison, steel. 

Coupling and nut -joint, pipe connecting, B.L. 12" garrison, steel. 
B.M.L. 11" or 12'^ 


InTo. 2 is a double ended spanner, one end being suitable for 12 ^^ 
of 35 tons, and 12*5^^ platform, and tbe otlier for the lower natures. 
Weight 11 J lbs. 

No. 3 is a conversion of No. 2 into a single ended "spanner to 
suit medium platform No. 9. 

Nos. 4 and 5 are double ended spanners of the ordinary type. 

No. 6 a double ended spanner; one end being foruied to fit 
the plug of the filling hole, and the otlier the run-off* cock. 

No. 21 is a bent spanner, the jaws being at right angles to the 
axis. There are two holes for the tommy at the end. 

A socket spanner with tommy is used for adjusting the chains 
of the running back gear on the 38 ton platform. 

These spanners are of the ordinary pattern, and are made of 
malleable cast-iron. They are of the following sizes : — 
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Mark I loading stage, for use with guns mounted cn harbetle in Stage, loading 
** C ” and '' D ” pivot emplacements with sunk(jn ways, consists of a g 313 ^** 
boarded platform with steps at each end, myounted on two pairs of § 4288.* 

* Spanners, lij^firaulic buffer, Nos. 22 to 27. • 

No. 22 is a single ended socket spanner, length 4 / O' 375". No 28 a single ended 
with two nibs, 3' 4*125". No. 24 single ended 3'*5". No. 25 single end 2^ 6*875". 

No. 26 single end 2' 6*125" No. 27 is a double ended sjlhnner. * ^ 
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Tackles, 

loading, 

§§ 38603, 90!r. 


cast-iron triiclcs, flanged to run on rails witli a 2' 10^' gauge. Each 
pair (front and rear) are attached by flanges to a narrow wrought- 
iron plate, which is attached to the stage by a pivot bolt, to allow 
of the trucks adjusting themselves to the curve of the rails. 

Height (toi> cfi' rails to top of stage) 3^ 6:^^''. 

Sis;e, f/ long by 3' 8"' wide. 

Weight, 5 cwts. 3 qrs. 10 lbs. Tonnage, 2*244 tons. 

Mark H stage is similar to Mark I, but is mounted upon a pair" 
of bogies, each fitted^ with four single flanged trucks. 

Distance from centre to centre of trucks, 2' 10" 

Height to top of stage from top of rails, 3^ 6f" 

Size of stage, 5' x 3' 8^". 

Weight, 7 cwts. ' ' ■ ' ^ 

Tonnage, 2*298 tons. 

When found desirable to facilitate loading, the height of the 
above stage will be increased 3" by the addition of a wooden 
'*flat." 

The flat is 1' 10" wide and 3" thick, and extends along the 
whole length of the top inner edge of the stage. 

Loading ^tackles are used for lifting the projectiles in loading 
E.M.L. guns 9" |ind upwards. 

For guns mounted behind shields the upper block of the tackle 
has either a shackle or a large hook, by which it may be slung or 
liooked to the loading bar, or to the mantlet bar, when a loading 
bur is not applied. 

The lower block is hooked to the selvagee round tlie projectile ; 
the running end of the fall bei.ag led through one of the snatch 
l)Iocks on the front of the platform, except in tlie case of 9" guns. 

Wlieii the gun is mounted cn harhette, the upper ]>lock has a 
hook, and is hooked to the muzzle derrick, and the fall is led as 
before, except iii the case of emplacements having sunken ways for 
loading stages, when the fall is led through an 8" Boihway block, 
hooked to a permanent eye let into the wall of the covered way. 

When guns are mounted in emplacements having sunken ways, 
the rammer ropes are led through snatch blocks hooked into eyes 
on the^iuzzle derricks. 

In the tackles first issued the blocks were of malleable cast-iron 
galvanized, with iron sheaves. These blocks will be superseded, 
when the present store is expended, by wrought-iron blocks with 
phosphor bronze sheaves. 

The blocks of each description have been jdaced in a numbered 
series, and are as follows : — 


Ho. 1, Mark I 
„ 11 

» 2 
3 

„ 4, Mark I 
V. II 


With hook for loading bar, 2J" 
treble. 

With shackle, 2|" rope, 6" treble, 
with hook, 2J" rope, 7" treble.- 

With hook, 2 rope, 7" double. 

' With shackle, 2" rope, 6" double. 




No. 6 With hook. 2'^ rope, 6" single. 

„ 7 With hook, 2^' rope, 7^"' double. 

„ 8 With hook, muzzle derrick, 2^' rope, 4 

snatch. , 


No. 1 block, Mark II, differs from Mark I in having a longer 
shackle. It supersedes Mark L ^ 

No. 4, Mark II, differs from Mark I in having no loop with 
thimble at the top, and a bollard pin instead of a cheese headed 
sheave pin for the rope. The above blocks are used with 12*5'^ 
guns in the following, works : — 


Hurst Castle. 

Coalhouse. 

Cliffe. 

Shornmead. 


Garrison Point. 
Landguard. 


Malta 


( Eicasoli. 

( Delimara. 


♦ 


Blocks Nos. 2 and 4, Mark I, are used for guns above 10" 
mounted in casemates and covered emplacements. 

Blocks Nos. 3 and 4, Mark I, are used for guns above 10" 
fitted with muzzle derricks and mounted m darhctte. 

Blocks Nos. 5 and 6 are used for 9" and 10" guns, mounted in 
casemates and covered emplacements. 

Blocks Nos. 6 and 7 are used for 9" and 10" guns, fitted with 
muzzle derricks mounted en barbette. 

Block No. 8. Two of these blocks are hooked to the eyes on 
the derricks of guns mounted in emplacements with sunken ways, 
and the guide ropes of the rammer passed through them. 

Tackle for slinging side arms of 38 ton guns in casemates con- 
sists, for either sponge or rammer, of a piece of 1|-" white rope, 8' long, 
with a hook at one end, a ring at the other, and an intermediate 
ring 2'' from the latter. ** 

A lead ball, weight 4| lbs., is fixed on the rope just above the 
hook. 

The rope is rove through a 4" iron snatch block hooked to an 
eyebolt in the roof of the casemate, on the right side and near tlie 
back ; and when the side arm is suspended, the rope is hooked to a 
small eye in the back of its head, and the intermediate ring is 
slipped over a hook in the right pier 6' from the ground. 

The ends of the staves rest on another piece of rope attacked to 
two eyebolts in the roof of the casemate near the front. 

Magazine '' tackle consists oi one single and one double block 
(8" wood, with lignum vitae sheaves and copper hooks) and a fall 
of 2|-" white rope, 14 fathoms long. 

Tampeons for keeping wet out of the muzzles of guns, for 
K.M.L. guns, are made of elm, the part which enters the bore 
being covered with collar cloth and strips of leather sewn upon it to 
enter the grooves. They are made partially holl@w for lightness, and 
fitted on the (juter end with a knob of iroifcas handle, and on the 
inner end with screw loops for the attachment of a ^*imk wad. The 
32“pr. S.B. tampeon with a reduced wad serves for the 64-pr. or 
80-pr, K,M.L ; it has a ring instead of a knob.. • 


Tackle for 
slinging 
.38 ton sidi? 
arms, 
li. ofC., 

§ 354 ‘ 2 . 


§ 4010 . 


Tackle, maga- 
zine, 
n. of 0., 

§ 2552 . 

Tampeons. 



]\fa,rk IT tain poouB for giiiis 10'^ to 12*5^' are nuule to eorrespond 
witli the splay given to tlie grooves, and the bell form of the nioutli 
of the bore. 'Maik I have been conveided to 


10*g. 101, . 



The expanding tainiieon for the IhMX. lG'^,Fig. 101, consists of 
two parts, viz. : — 

Tlietainpcon proper (a). 

The cdanip (?;). 

The tampeon (a) is of the ordinary description ; the cylindrical 
part is covered with collar cloth, and the shoulder of the head is 
faced with leather, 

A spindle (c) passing through the tainpcon (a) is attached to a 
cam. (^Z); the clamp (7>) (which i>3 in halves) is forced outwards into 
the bore by turning the cam \Yitli the key (A), the other end of the 
key is then used to set up-tlie nut (f), thus pressing the tampeon 
hard against the face of tlie muzzle. A cap (//), which is screwed 
on the end of the spindle, is used to cover it, and the nut after the 
tampeon is secured. 

Weight, 60 lbs. 

Tonnage, 0'075 tons, 

T^peons for K.BX. guns are solid, and have neitlier strips 
nor sSew loops ; they have a rope becket instead of a liaiullc. The 
muzzle tampeon RB.L. 7'\ when u^ed for Moncrieff mountings, has 
the head reduced about an inch in thickness. 

The tampeons for the 32-pr. S,B,, BX. are similar, the br^ch 
tampeon has three strips of leather, 4" wide fixed at intervals along 
it, to suit the breech of the gun. 

The L.S. expanding tampeons for B.X guns arc similar to the 
" expanding tampeon for the E.M,L, 16'"' gun, except that all the 
fittings are of gimmetal, while iirthe IG''' tampeon they are of 
WToughtdron. Two kbys of malleable cast-iron similar to that 
shown in Fig. 101, are supplied for use with tliese tampeons* Key, 
tampeon, BX. large, for 8'^ and upwards, and key, tampeon, BX. 
^ small, for 4no 6^ - 



Sponge tanks are of iron, galvanized, witk hooks for attachment Sponge tanks, 
to the platform ; they are special to each nature, 64-pr. to 12" 

The trestle consists of two triangular sides, connected at the 
base by two cross pieces, and at the top by a round bar, on which in' steel 
the rammer stave can rest. It is intended for iis<» in C emplace- § 6089. 
ments, to support the rammer stave in line with the bore of the 
sun while loading, where moveable loading stages are not provided. 

Weight 32 lbs. 

A steel tiirnscrew long, is issued for fixing or removing the Turnscre’s^rs. 
screw pins connecting the chains of the mniiyig back gear of 35 
and 38 ton platforms. 

A thin wedge of oak, 18" long, is used as an inclined |)lane 
when parbuckling guns of 35 tons and upwards, to facilitate the l. ^ * 
passage of the gun from one skid to another not c[uite on the same § 3202, 
level ♦ 

The forked wrench for medium wood platforms is 1^ 10" long, 
with a T handle of wood 1'" 4f " 

The forked wrench for the gToimd platforms for howitzer beds, 
is of iron about 2' long; forked at one end, the arms of the fork 
being at right angles to the axis of the wrench. The fork is used 
for tightening the nuts of the holts, which secure the outer baulks 
of the platform. The other end is curved and is suitalfie for raising 
the pivot flap at the front of the directing bar. 



PAKT ni.-NAVAL OAERIAGES. 


CHAPTER I.— WOOD CARRIAGES AOT) SLIDES. 


Carriages. Naval wood Carriages are '^common/' ^^rear ebock/* and 

''sliding” and resemble the corresponding natures of garrison 
carriages in general construction. They are usually made of elm, 
except the axletrees or blocks, which are of oak, and they are 
always fitted with capsquares. Their stoolbeds are of elm ; 
quoins of elm, African oak, or sabicu ; they are fitted with swing 
or depression blocks, which can be placed under the stoolbeds 
for giving great depression to the gun when required. The ele- 
vating screw used with them is either the " common cross-handle” 
or the “ ratchet-headed.” 

The following are the wood carriages for rifled guns, which 
may be considered as still in the service. 


r 

-Nature. 

Common. 

1 

Bear cliocli. 

.Sliding. , 

Weiglit. . ■ 1 

Tonnage. 

Woiglit. 

l\>n- 

nage. 

Weiglit. 

Ton- 

nage. 


ewis. 

tons. 

ewis. 

tons. ' 

cwts. 

tons. 

7" 82 owt 

— i 

— 

11.^ 

1 '125 

lo.^' 

2 '013 

,, 'iO-pr. 

00 

2*013 

12 

1*775 

Uk 

ra2l 

1^3 

2 -037 

» 20-pr. 

•1 

— 

4'^ 

; 1 *5 

1 

‘35 

*3 

7" 

— 

— 

— 

j 

25 i 

— 

G4-pr. 71 owt. 

9.1 

2*02S 

— ■ 

j . — 

14;| 

1*9 

6 l-pr. 64 „ 

8.1- 

2 

. — 

i — - 

14 

1*925 

7-pr. 200 lbs. 



1 

0 *101 

11 

•075 


(а) ■porbtiffcr. 

(б) For self-acting compressor. 


- Common Caubiages. 

standing trucks of the standing carriages are of elm, and beneath 

carriages. the axletxees " fighting ” blocks are secured, upon wduch tlie car- 
riages can stand in the event of the trucks being damaged^ in 
action. There are two blocks beneath the rear axletree, one at 
each side, and one under the front axletree, which is liollow^ed 
out to permit any water on the deck flowing under it. 

• ^ Chock C^eriages. 

chook carriages have trucks and a fightiiig block in 
carriages. front similar to ''standing carriages. Holes are made in the 
brackets of these carriages, bouched with metal, to receive a 
' iii ^ ' ''^breeching rope. 
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Sliding Cariuages. 

Sliding carriages, except the 20-pr., have the same wdth of 
guide block as land service wooden sliding carriages, so that they 
can be used on the dwarf or casemate wooden platform^ they _ 
differ from the latter carriages not only in the height of the ““““6 
brackets, but in having rear as well as front rollers, holes for a r.o.d. photo- 
breeching rope (except the 64-pr. of 71 cwt.), and in being fitted lithographs, 
with the " side plate ” compressor. In the 40-pr. and lower natures 80 a and 81 a). 
of sliding carriages the rear rollers run upon cranked axles, and 
are brought into play by means of iron-pointed levers, a socket to 
receive the lever being secured upon the inner end of each axle. 

In the 64-pr. and higher natures the axles of the rear rollers are 
eccentric, and have sockets for the iron-pointed levers, as before. 

A metal sheaf is let into the rear block, or in carriages for the 
7" and 68-pr. guns, two sheaves for a preventor rope. • 

Naval sliding carriages, except the 20-pr., have a hole through 
the front block to take a transporting axle, in the same manner as 
the L.S. carriages. 

The “ side plate ” compressor (Fig. 102) consists, on each 
bracket of the carriage, of two iron plates A, B, with hinged pieces 



0, 0, on their ends ; they are suspended on iron bolts d, d, passing 
through the bracket, so that then' lower ends hang down and over- 
lap the side of the slide. The outside plate is bouched in the 
upper end with a gun-metal nut, through which and the ijjracket 
an iron screw/, with lever handle, passes, the end of which abuts 
against the inner plate. By turning the screw the upper ends of 
the plates may be forced outwards, and the hinged plates caused 
to grip the sides of the slide. 

The self-acting compressor (Fig. 103) for the 20-pr. sliding 
carriage consists of two clip plates, d, d, suspended upon the out- 
side of the brackets, a shaft with a left-handed thread cut on one 
end, and a right-handed thread upon the other, passing through 
them. Outside each plate on the shaft is placed a nut worked by 
a lever, that on tlie left, a, being used as an adjusting lever, and 
that uppn the right h, as a compressing levdr. The adjusting 
lever being keyed, throwing down the compressing lever forces 
the nuts against the plates and the latfer against the slide* 
The compressor ie made self-acting by a lever e, being placed. 


Hi?, loa 


§ 26 ir. 




upon tlie centre of the shaft, which catches against a. tripper 
pivoted between the sides of the slide. 

Tlie carriages fitted with the aboA'o compressor have a cross- 
handled elevating screw. 20-pr. carriages of later pattern are- 
fitted for a liydraulic buffer hi compression, they are iitted with 
elevating gear consisting of arc, pinion, handwheel, and jainming lever. 

. Slides. ' 


The following are the wood slides for rifled guns 


ISfatiiro. 

Length, 

Weight. 

Tonnage- 



-r ft. 

cwts. 

i on?. 

E.B.Xf. 





7"lieaTy 


14 

121 

26 ^ 

26 

a •20r 

2*85 

40-pr. medium. . 


12 

10| 

ir>| 

14.1 : 

1 2.75 

1 -050 

20-pr. 

fbow 

— 

41 

1 

■Witt buffer 

|steTO 


6 

1 1 *375 

for self-act-ing 

/bow 


' Si I 

! *25 

compressor'* 

\ stern 

— 


1 *375 

. E.KX. 



■■■ 1 


BIrpr. 64 owt<; llOlbTy 


12 

10| 

'10 ■ 
10 

2*360 

1*050 

64-pr. '©wt., lijwy . - 

n 

. f 

12 

m 

15 

16 

2*250 

X *950 



A heavy or iiiediuiii slide consists of two sides of African oak 
connected by a bead block of the same; and two iiiidei’ blocks of 
sabicii, while down the centre between the sides are placed two 
planks of sabiem medium 

The sides are parallel, 21'' apart; which, being the same dis- slides, 
tance as that between the sides of a wooden casiniiate platform, 
renders a naval carriage suitable for such a platform. the go^ 

heavy slides the sides stand at a slope of 2 ^, and 81 a.) 

The under blocks are shod with metal friction plates to take 
the bearing upon the racers. 

A riband is attached to the outer surface of each side of 
some slides; this Avas originally placed there to adapt the slide 
for the “ frame compressor (now obsolete), and, Avhere it existed 
has been retained as bringing the sides to a suitable width for the 
side plate compressor. 

Heavy slides, except the 64-pr., are fitted with rollers fcr train- 
ing upon, the rear rollers having eccentric axles, and being brought 
into play when requfoed by ii'on-pointed levers in sockets upon the 
ends of the axles. When a slide is intended for a traversing slide, 
a fifth roller, also upon an eccentric axle worked by an iron-pointed 
lever, is fitted in rear of the front block at the centre of the slide, 
upon Avhich the latter can be traAmrsed. 

In slides for the lighter natures of guns, to take the preventer 
rope there is a hole in the end of the left side, and* at the end of 
the right a groove and a bollard. The standing end of the I'ope is 
held in the hole on the left, and the running end passed round the • 

sheaf in the rear block of the carriage, and back through the 
groove on the right to the bollard. In the slides for the 7 ^^ AAdiose 
carriages have two sheaAms, a whip block is hinged upon the end 
of the slide, and an iron sliding pin fitted upon the end of each 
side for the preventer rope. > * 

All heavy or medium sKdes are fitted Avith metal flaps for 
housing or pivoting, pivot heads to receive pivot bars from the 
centre of the port, axletree bands for transporting, and shackles for 
the breeching rope and for traversing. 

The 20-pr. slides i'are either boAV or stern for the Dwarf and 
'' AAmn class. The boAv slide is raised 1" at the friction plate in 
front and rear, and has a hole for a fighting bolt in the rear tran- 
som. The stern slide is raised 1" at the friction plate in fro^at and 
23" in rear, by a fixed block, to which is attached in rear a joint, 

Avith a flap and catch for pivoting, and two iron loops for training. 

«The boAv slide, as above described, is used both for bow or 
stern in gunboats of the Coquette ” class. 

The diameter of the holes in the piston of the hydraulic buffer 
Avith Avhich the later pattern of these carriages is fitted is *477"; 
contents, 5 quarts ; recoil alloAv^ed; 2' 11|". 
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CHAPTER II— IRON AND STEEL SLIDING CARRIAGES 
FOR R.B.L. AND RAIL. GUNS. 


The following table gives the weights, &c., of the iron and steel 
sliding carriages for R.B.L. and R.M.L. guns of E.C.D. manufac- 
ture, which may be considered in the service: — 



Ileiglit to 
axis of. 
tinmiiions 
from slide. 


Weight 
with gear. 


Tonaage 


Nature. 


inches. 


E.B.L. 

20-pr., upper dock 
20“pr., gun vessel 

e;m.l. 

64' pr., 64 cwt., Mark I 
64'pr., 64 cwfc., Murk II 
64'pr,, 64 cwt,, Mark III 
64«pr., 64 owt., hlark IV 
64'pr.j 64 vJwt., Mark V 
64-pr., 64 owt,,-. Mark YI 
r', 90 cwt. 

7", eUons 


X *575 
1 *969 
2*859 
3 *379 


0 , service * • » • 

9^', ‘-Audacious” type, loft • 
9^ '‘Lord Clyde” typo 
9'', “Plucky” .. 

9", “ Sultan ” typo . . 

9'^“ Shannon” .. g 

9", “ Prince Alboi'i ” .. 

9^', “ Scorpion ” 

9^ “Wiyom” 

10'', “ Sultan ” type . . 

XO", “ Tcin^rairo ” type 
10",“ nereides” 

10", “Abyssinia” 

10"# “ Hecate ” type * * 

lCi:;“Bupert”,. 

10", gunboat , , 

11 " 

12", 25 tons, “ Belleisle ” type 
12 ", „ “aintton” 


“ Monarch” 


35 tons 



20»pr. E.B.L. of 13 OR 15 Cwt. Carriage, Mark I, for Upper 
Decks OF Ironclad Ships. 

The carriage consists of two Ijrackets connected by a bottom 
plate and transom. 

The brackets are of U' plate, having each a trunnion plate of 
angle iron riveted in the trunnion hole ; they are connected to 
the bottom plate by means of angle iron. The trail soin is of 
plate riveted to angle iron, and is iilaced between the brackets 
immediately under the trunnion holes. The carriage is not fitted 
with rollers. 

The elevating gear is fitted on the right side only, and con- 
sists of — 

Elevating arc. ^ " 

Eriction roller with spindle and nut. 

Pinion with spindle, hand wheel, and jamming lever. 

The hand wheel is of wrought iron; a metal bearing is bolted 
to the bracket to support the spindle ; 20° of elevation or 30° 
depression can be given to the gun. 

The carriage has on each bracket a front and rear eye bolt, a 
eapsq[uare over the trunnion plate, and an iron stop on the inside 
in front. 

It is fitted, for the hydraulic b^^ffer by a bracket bolted beneatli 
the bottom plate, and by clips bolted, one to the outside of each 
bracket, in rear; also, to secure the carriage inboard when re- 
cpiired, with a modification of the side plate compressor. 

The compressor consists of two side plates, 4 '^ wide, one hung 
upon the outer side of each bracket towards the front by a single 
bolt, which passes from the left plate through to the right outside 
of which plate there is a nut upon it, whicU can be tightened 
against the p^^te as desired, by means of it sliding lever. The 
plates bear against and catch under a piece of saMcu fixed along 
each side of the slide, so that as they are tightened together 
by the nut they fix the carriage to the slide, • » 

(M.O.) ^ . 2 A 


20-pr, E.B.L. 
of 13 or 15 
cwt. cari-iagt), 
Mark I, for 
upper deckn, 

pLoto-liyio- • 
graph 01 a) 



20 -pi% E 

(*axTin|^e, 
Mark tj 
vessel. 

Ij. oiV. 
§ ao8s\ 


e;l. 


pin 


§ 2815. 
B.O.D.plioio- 
litho, 148. 


20-rK, E.llL. Caeeiage, IMauk I/Ctn Yk.-skl. 

Thi>s c*arri 8|40 is 'of the same general etnrs( nietioii e(S iliat for 
(lerks, but the brackets have a dillbivut ouiliut^ aiul arc 
sthlcuual aliuig their top ami front edges by rib pieces. Tlwy arc 
also {ilted witli brcediiiig benches. 

The ele.vntiiig gear is also the same, Imt llio haiuhvhiad is 
larger, ami ils S])okes curved outwards IVom the laaekri, Ibe (damp 
longer, mid aJso the elevating are, whiidi lias a stop upon its lower 
end to prevent it freeing at great deprevssion. 

The carriage is Jlitted with, four outside clips, wliixdi act also as 
guides ; tiiose at the reaxr liavc eyebolts for tackle hsrnu*! ou them. 
There is no fiiction compressor. 

Cl-rm IhiMiL. of G4 cwt. Oaruiage, arks I and II. 

The u4-]U’. carriage, Jilark 11, is similar to that of the 7'^ of 
90 cwt, p. lh)l ; but is not lilted for hydraulic bidfers. 

Idlevating gear is lilted (Ui the right side only; the gear has 
been lilted witli a elauijiing aiTangement, similar to that for the 
7^^ 0| toil L.8. carriage, described p. 201. It consists of one thread 
of a screw cut on the metal bearing of the yuiiiuu spindle on the 
outside of the hracket, and a eoiTesjumding thr(.‘ad cut on the back 
of the jamming hiver, so that by pressing the latter ib^wn (towards 
the rear) the pinion is prevented from turning. A nut and keep 
nut is lilted oil the spindle to adjust the position vt Uw lover. The 
cumpressor 1ms five }>lales. 

Instead of winch gear tlui carriage is liited for muuiing in 
tackle; iluu’o is a stud upon tlie bottom ]>laie, umhuMumth the 
plate is an iron bracket in which a metal sheave is liehl, in the 
rear transom there is a hole for the standing end of the fall to pass 
through. There ivS a bollard on each bracket. 

Eight carriages of an e.vperimental palleni, distinguished as 
Mark I, were issued to tiie ‘‘Arab,” ‘'Lily/' Haj^phire/' and 
Diamond,'' 

They differ from those of Mark 11 principally in being 2"' less 
in height, which gives less space for t lie comja'chsor giuir ami for 
the gun at extreme elevation. The pitch of the screw of the ehv 
vatixig gear is also coarser. 


: 64-pr. E.M.L. 

earrmeo. 

. . Maark III. 

photo- 


64-pr. E.M.L. OF 64 cwt. Carriage, Mark TIL 

constinictioii ;as ; the,' ■pro- 


This carriage is of the same general 


u'"' ' , / * 

i&iUi- 


coding, but shorter. 

The brackets and transoms are of jV' steel j>lato., the former 
stiffened by a narrow rib piece of steel along the upper edge, and 
they are attached to the hottom plate hj' steel angle hur.s. 

In consequence of the shortness of tho hrackiTs, the. elevating 
arc is placed behind the driving- pinion, and couse-qucntly tlie 
teeth are cut on tlrp- front of tlie arc, and the friction roller 
placed in rear qf it. Tlie rear rollers arc placed -apon a shaft 
within the rear transom, made in two parts united by a coupling 
and fitted fqr lever fockets outside the brackets, tbe sockets being 
in contimietioii of the shaft. A stop is attached to the coupling. 


The fittings for the running in tackle are placed beneath the 
bottom plate, and the angle iron guides are each in two i)arts. 

The compressor has six plates. 

A hole for a preventor rope is made in the rear transom. /There 
are no bollards on the brackets. ^ 

64-pe. 64 c\YT. Oareiage, Mark IV. 

This carriage is a conversion of Mark III, and is similar in all §4192. 
respects to Mark Y. 

64-pe. E.M.L. 64 cwt. Carriage, Mark V. 

This is a double plate carriage ; each bracket consisting of two § 4192. 
steel plates, *3125'^ thick, riveted on each side of a cast-iron frame 
3'^ wide ; each bracket is fitted with four steel rollers, which are 
permanently in action, and run upon steel axles, restinf in iron i49i. : 
eccentric bearings. 

The cariiage is fitted with a hydraulic buffer, the piston rod of 
which is in tension during recoil. The front end of the piston rod 
is connected with the front of the slide. The buffer cylinder is sup- 
ported in two collars of metal, N, 0, Fig. 105, underneath the bottom 
plate, in such a manner that the carriage can slide a short distance 
along it when run back for housing, the attachment between the 
buffer and carriage being by a hinged joint. A wr ought-iron trun- 
nion ring with trunnions is shrunk on the buffer ; each trunnion 
is connected by two jointed bars, P, to a steel plate fixed under- • ® 

neath the bottom plate of the carriage, guide bars T on the slide 
XU'event the joints coming into xfiay during recoil ; but for housing 
the gun allows the bars to double together and the carriage to 
slij) backwards; the buffer remaining stationary. The distance 
thus gained is 5^^. Spiral springs, 6, Qii the carriage start the 
joints into action. Two india-rubber rings are placed on the 
X3iston rod between the collar nut and the front of the slide to 
act as a buffer in running out. The diameter of the holes in 
the piston is *38^^, working contents of buffer 6f fxuarts. 


3G0 






if 
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I'here are four plates in the E.0.0. compressor A, two at eacli 
side of the hydraulic buffer. The nuts for tlie rockiiip; levers are 
on a single shaft with right and left handed screw, which passes 
right across the carriage from one side to the other, and rests in 
metal bearings in tW brackets. It is secured by a washer and 
nut on the outgide of the right bracket ; on djlie ■outside of the 
left bracket fits the compressor lever, which can turn freely round 
the shaft ; ^^n the oiptside of the lever a wrought-iron disc fits on 
an octagon on the shaft, and is secured by a washer and nut. 

^ The disc affords a means of a^usting the lever, it has a series 
of holes round its edse to anv of which the lever can he secured 



Tbe eloviiting gear wliicb is fitted on tlie right side only con- 
sists of a train of spur wheels and pinions conveying the power 
from the handwheel B to the elevating arc. The arc is graduated 
on the outside and back, and a pointer C is fixed to a bracket on 
the carriage. The clamping arrangement is similar to that in Marks 
II and III carriages, but the gear is tightened by forcing the lever 
towards the front. A gunmetal guide is used instead of a friction 
roller to keep the arc in gear with the elevating pinion. 

64-pr. RM.L. 64-cwt. Carriage. Mark VI. 

This is a conversion of Mark II carriage^ and is generally 
similar to Mark V. The slip gained for housing is 4'', the diameter 
of the holes in the piston of the hydraulic bufier is •414'h the 
working contents 7f qts. 

7'' RM.L. OF 90 CWT. Carriage. Mark I. • 

Fig, 106 . 



The carriage is formed of two brackets, two transoms, and a 
Ijottom plate, and is fitted with front and rear metal rollers. R.M.rj. < 

The brackets each consist of a single f plate with a piece of 
angle iron riveted along the lower edge on the outer side. A forged Mark I. 
trunnion plate is riveted on the outer side of the bracket^round the K.C.B. 
trunnion hole to give sufficient bearing for the trunnion of the 
gun ; a metal bearing plate is attached by screws in the trunnion O,, * 

hole, and an iron capsquare fitted over it. § 266 B. 

The transoms are formed by riveting plate to angle iron 
frames, the front transom having also a piece of angle iron riveted 
along the lower edge in front. 

The bottom plate is f " thick ; it is slotted for compressor j^ates 
and has angle iron guides riveted underneath, the ends of which are 
bent round to form stops. 

The brackets stand upon the bottom plate, projecting beyond it 
ill front and rear in order to receive the rollers ; the transoms 
stand between the brackets along the front and rear of the bottom 
plate ; all the parts are riveted together. The axles of the front 
rollei's are supported in small flanges bolted to the sides of the 
carriage, in which they rest in igpietal bearings secured by screws ; 
they are put in from the outside and secured f^y keys. The axles 
of the rear rollers -are eccentric, and connected by a bent bar with 
holes in it to take the iron-pointed levers ; the;^ rest in similar 
flanges to the front rollers and in the sides of the carriage, but 
without metal hearings. To remove the reaf rollers *or die con- m 
necting bar, it is ne«essary to take off the flanges supporting the ^ 


axles. KSto]')8 are attaclied to tlie rear transom to prevent the roar 
rollers coming into action during the recoil of the carriage. 

The carnage is fitted witli the capstan heax^^ elevating gear on 
hotli sides, similar to that for L.S., but the friction rolUm spindle is 
secured by a hdxagonal nut and pin. A metal l>oaring is bolted 
xipon the outside of each bracket lor the s))indle of the pinion. 

The oom])n'‘,ssor used with the carriage is the Klswi(‘k compressor, 
similar to the L.S. for double plate carriages, metal Ixnrings for the 
sluifts being bolted to the outside of the brsiekets. 

The carriage luv? also the following fittings, namely 

A loop riveted in front at each side upon the bottom plate. 

An eyebolt on the centre of the front tmnsoni. 

A hole in each bracket, witli metal boiiclie, tt) take the breech- 
ing rope. 

A bollard xpxon each bracket in rear for a check rope. 

A single^, metal sheaf, secured by }nn and Icey in a small 
wrought-iron bracket bolted upon the side of the carriage, 
to take a rnnning in rope from the winch gear of the slide. 

Four inside clip plates bolted to the under side of tlie bottom 
])lat(S to secure the carriage on its slide. 

The carriage is fitted for two hydraulic luilfers, 1)y having two 
buffer brackets bolted to tlic front of the bottom plait*, one at eacli 
side; the frohtkdip xdatos, of strengthened pattern 1)eing attached 
to the buffer brackets. 

OIL OF GJ Tons (AmnAGU l\lAmc L 

This emriage is the same as the land ser^'^ce carriage for the 
7^' of 7 tons, with the following additional iitments, namely : — 

I, A bollard upon the rear of each braclcet. 

A metal sheaf in an iron l/raeket u],>on each side. 

A loop upon the front of the tensom. 

An outside clip upon each side in rear, to hold the carriage down 
upon the slide, in addition to which the imside clip in front is 
used if the slide is fitted as a traversing one. 

Sockets attached to the bottom plate to admit of the use of 
metal roller Imncispikes for running up if required. 

For naval service the 7^^ carriage is always fitted with the 
Elswick compressor. 

Since September 1882, the compressor plates liave been made 
of steel. 

Certain of these carriages have been fitted with spur wjieel 
elevating gear similar to tliat for the 9'', Fig. 108, p. 364. 

8" E.M.L OF 9 Tons Cakbxage. Maekl I. 

of This carriage is similar to the preceding, and like it has always 
the Elswick compressor, but is mot fitted for winch gear with 
bollards and sheaves on-the brackets, and in it the socket’ brackets 
for roller handspikes are discontinued. 

Instead of winch gear it is fitted with nipping gear for attaching 
^ the carriage4;o a revolving endless chain on the slide, by which 
it can be run in or out 

; 4 ^ The gear, Fig, 107> Consists Cf the following'^parts, vk. : — 




A moveable iron block, C, held by two bolts, c, c, passing throiigb 
elongated boles in it, between two small brackets, E, E, bolted 
beneatb ttie bottom plate to the left rear of the carriage. 

A link. A, attached to the block by a bolt_D, with keep pin, the 
bolt passing through elongated holes in the brackets of the 
block. 

An eccentric, B, which works in the top of the link, and is 

secured in it by a screw Z>; the shaft, H, passes through a ' 

metal bearing in the left side of the carriage, and has a bent 
lever, K, by which it is worked, secured upon its outer end 
by akeep pin. 

A stirrup, F, attached to the reaj of the block by screws. 

A sprocket plate, 0, attached to "the bottom of the carriage 
between the brackets of the block. 

The endless chain of the slide passes through the stirrup, over 
the block, and under the sprocket plate, consefj_uently, when the 
lever of the eccentric is moved to the rear and the block so raised, 
the chain is jammed by the latter against the teeth of the sprocket 
plate, which catch in it and fix the carriage to the chain. On the 
lever, however, being released, the block falls by its own weight, 
its stirrup carrying the chain down with it, and eonseqhently 
freeing the carriage from the lal^er. 

In certain of these carriages the capstan head elevating gear 
ha% been replaced by a train of spur wheels and pinions, -worked 
by a handwheel. The new gear is similar to that for the 9" carriage 
p. 364 ; hat the graduation of the arc is confined to the side and 
does not extend to the back edge. The lever of the nipping gear is § 4042. 
bent to clear the altered elevating gear. Carriages which retain the 
capstan head elevating gear are designated by* the letters O.P. 

V ' KM.L. OF 12 Tons Caeeiage. Seeviok 

This is the same as the 9” carriage for land service, fitted with 
the Elswick compressor, the capstan head e]£vating gear, and with 
the axles of the /ear rollers, united by a connecting bar. 
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addition it lias llie fitments -special to the sea service, similar to 
those of the 8" carriage, hut with nipping gew on each side. 
The power of the latter gear has been increased since first manu- 
facture by reducing the distance between the eccentrics, and by 
lengthening the Jevers 3". The original lift of the levers is maiu- 
taiiied l)y altering their form so as to clear the capstan head, tluis 
increasing their throw. 

In certain of these carriages the capstan head elevating gear 
has been replaced by the form of gear shown in Fig. 108. 


Fig. 108 . 



The gear consists of a train of spur wheels and pinions trails- 

mitting the power applied by the handwheel (a) to the teeth of the 
elevating arc (5). 

The clamping geai: consists of a Bolt (c) sliding in a slot in the arc 
(&), and brought into aGGon by a jamming lever ((^), haying a thread 
, of a screw at tlie-back, acting against a bearing («) on the top of 
, the bracket, with a similar thread on its face. 

^ Adjusting and lock nuts (f) on the end of the holt (c) give any 
. amount of adjustment lequiiea, ,, 
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The elevating arcs (b) are graduated on the side and back edge, 
and a pointer (g) is fixed on the bearing (e). 

Gun-metal covers (A, h) are placed over the gear. 

The lever (i) of the nipping gear, which is now made of^ gteel 
and straight in form, together with a new eccentric, ^rc substituted 
for the existing lever and eccentric, so as to clear the elevating gear, 

A stop (7^) is fixed on the bracket, to support the nipping lever 
when the chain is disengaged. 

The friction roller has been replaced bj.a metal guide (1), 

The carriages of the “ Invincible ” have been fitted each for 
two hydraulic differs. The fittings consist a wrought-iroii 
bracket, for the end of the piston rod, bolted on the outside of 
each carriage bracket near the rear, and a rear clip also of wroiight- 
iron, bolted on in front of the bracket. 

Carriages which retain the capstan head elevating gear are O.P. carra<'e 
designated by the letters O.P. sen ice. 

9" E.M.L. OF 12 TONS Oabbiage '' Sultan TrPE. 

The brackets of this carriage are lower than those of the service § 3086 E.C.D. 
t 3 ^pe, and the bottom is well shaped so as to lie between the sides 
of the slide. 

The carriage consists of two long low brackets of tjie double- 
plate construction with cast-iron frames, 4 J'' in widUi *(tlie plates 

thick) ; the inner plates project considerably beyond the under ] 

sides of the frame, and form the sides of the well ; to these plates ^ » 

the bottom plate, thick, is attached by means of angle iron, 
while the transoms fill in the ends and complete the 'well. ' 

The front and rear rollers are completely hidden in their 
recesses in the brackets ; the eccentric axles of tlie rear rollers are 
formed on the same shaft, which is round, bent in the middle, and 
has socket holes for the iron-pointed levers. The shaft is held in 
each bracket in sliding pieces held by bolts, one piece sliding in 
the inner and the other in the outer plates of the bracket, the 
plates being strengthened by overlapping pieces riveted to them. 

The end of the shaft rests in a bearing in the outer piece, passing 
through a slot in the inner piece in which it is secured by a clip 
with two bolts. 

The elevating gear is the capstan head,” a friction collar of . , 

gutta-percha being added on the spindle between the side and* the 
capstan head. ^ 

Spur wheel gear similar to that shown in Tig. 108, has also 
beerf fitted to this carriage. Carriages with the capstan head gear i 

are designated as O.P. ; 

The compressor fitted to the carriage is that known as the ! 

"'bow” compressor. Tig. 109. It comprises on each side a bow or 
cramp, A, pivoted at the centre by a pin, a, secured by a keep ; 

screw, in a metal bearing bolted to t]ie outsicfe of the bracket, so 
that one arm projects inside the carriage tliMigh the bracket. To ' 

the end of the hmev arm a plate, B, is hinged by af pin, secured by ; 

a collar and keep pin, while the end of the outer holds an adjusting I 

screw, G, with a wheel, D, secured by a collar and nitt by which ^ f 

the screw is worked# The wheel is notched to take a pawl, E, for ^ 
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lioldiiig it in any required position, tlie ]iawl being scMUirod, by a 
])in, with ctdlav and keep key upon the ]Kirt of tluq arm ; it 

is fitted wbdutwo liandles (the front duublt3 and the ivav single, not 
shown in Kg.) secured by tlmial)screws, by wlnVh it is turned, and 
bas a bravss arc fixed \ipon it, graduated in equal inim‘vals num- 
bered from 1 to 17 on the upper half, for guidaiua) in slackening 
up, and fitted with a set screw, hy whitdi the anuaint of compres- 
sion last given is i narked ; oil the opposite side oi* the rim of the 
wheel is an arrow to show the direction for tightening the com- 
pressor. 

Two projecting pieces arc attached to the side of tlui carriage to 
support the compressor plates, which hang upon them iu such a 
position that the centre of each plate comes op]>osit(^. to the adjust- 
ing screw ; the plates, F, F, F, are three in iiiimher, the outer one 
being thicker than the other two, which are tapering. When the 
carriage is moimtod on its slide, the tapering phites lie between the 
side of the slide which is filled in with wood, G,and the comprespr 
bai^, H, which are also tapered to correspond, while the thick 
plate hangs outside the outer bar, the adjusting screw touching 
it, and the plate upon the iiiMr arm of the cramp l)cars against 
the inner side of the slide, which is also iillcd iu with wood,^ I. 
By this arrangement, when the screw is tightened by turning 
to the rear, it jams the plates and bars, together with the side 
of the slide, between itself and tlie end of the inner arm, and 
so, more or less, fixes the carriage to the slide. 

The wheels and cramps are mg,rked right or left/^ according 
to the side of the carriage to which they belong. 

The carriage is fitted with nipping gear onotho ?eft side only, 

, only one runnifig-in-and-out chain being used : the brackets for 
the block of the gear are bolted upon instead of beneath the 
be#tom plate as the hhain passes through the well. 

^ . . An eye^bolt 'np@m4he top of each ^bracket of the caiv 


riage in rear, and a buffer block upon each transom, that upon the 
front transom being iron bound ; holding-down clips are also bolted 
upon the latter transom. The carriage has a securing shackle on 
each side ; and a breeching loop is bolted to the front of jpach 
bracket. « 

In addition to the ''Sultan;’' thivS type is suitable for the 
"rSTelson,'’ " N"orthampton," "Cambridge," " Excellent," " Ealeigh," 
and " Shah." 

9"' E.M.L. OF 12 Tons Carriage ior " Shannon." 

This carriage is generally similar to that of flie " Sultan " type, 
the arrangement of the nipping gear and the outline of the carriage 
is slightly different to suit the greater slope of the slide. The 
elevating arcs are longer and admit of 12^ elevation. 

9'" E.M.L. OF 12 Tons FOR " Plucky." 

This carriage is generally similar to the 10'^ gun boat, but is not 
fitted with hydraulic buffers, and is fitted with the E.O.C. com- 
pressor and with capstan head elevating gear. 

9'' E.M.L. 12 Tons Turret Carriage for " ScoR.rioN." 

These carriages are intended for a double turret ; th^^y are right 
and left and not interchangeable. 

The brackets are higher than those of the service pattern ; the 
Elswick compressor is differently arranged, the plates being liuiig 
close to the brackets four at each side ; the rocking levers are 
worked l3y a single shaft, fitted with a handwiieel upon its outer 
end, similar to that for the bow compressor. 

The elevating gear is similar to that shown in Fig. 108, p. 364. 

The rear rollers run upon an eccenMc shaft, and are thrown 
into gear by a lever with taclde on the end of the shaft outside 
the outer bracket. 

Foe " Prince Albert." 

This is a single turret carriage and has a handwiieel for the 
elevating gear and a lever for the rear rollers on each side of the 
carriage; it is fitted for a hydraulic buffer- and with a bow com-, 
pressor. 

Working contents of buffer, 11 1 gallons. 

« Fob "WivERN." 

The 9' ^turret carriages of the "Wivern" type are of the service " Wirem 
type, differing only in their gear. Tliey are fitted as right and left. ^ 

The compressor acts by rocking levers on each side on the sides § 3555,*’ 
of the slide, and is worked by awheel similar to that used with the 
bow compressor on the outside ol the carriage. * 

It is also fitted for a hydraulic buffer, *^ich is similar to that 
for land service, but slightly longer, and for u.ie contains Ill- 
gallons. 

The nipping gear is of the service pattern, but fitted on tlie 
outer side only ; the lever is special. 


The iilevaling gear, wlntTi is similar to tliat sliowii in Fig. 108, 
and riOT rolkms are \vwked as'abo^m 

Two india-rvibber buffers with metal spindles are seciinMl in a 
Idoejc across the front of the carriage. 

10^' llM.LfOF 18 Tons (Jakutaoe, Tyck. ().?. 

' 1 0'^ carriage is of similar form to the lb', but has box- 

tvpc, ^110.1). ‘Sbaptal truTrsoms whicb extend (‘onsiderably l)elow tln^ lowtn' edges 
of the brackels, ami under which the bottom plate is riveted, com- 
gmi^liH.sSniKl pietiiig the uadi 

The oceeaitric 'ihaft for the rear rollers is fornuHl in two parts 
CHmuected in the centre of the caiTiage by a coupling with pins; 
the axle end of each ])art runs in a metal bearing siMoired l>y 
screws in the inner bracket- plate. Uptni the left, tlu‘ sliaft is litled 
with a hydraulic jack for throwing the rollers into gear, and upon 
the right with a capstan head arrangement iov the smne purpose 
should the jack l>e damagcMl or out of t^rdcr. 

Tlie jack is attached to a crank \ipon tlie sliaJl by a pin which 
passes through the lower end of the ram and is securetl by a key: 
the crank is lixtal to the shaft by means of a ft'ather ami slot. 
The ii])per end of the jack is altaclied by the projecting arm of a 
small iroig bracket bolted n])ou tlie to]) of the carriage bracket, 
passing through an eye in tlu^ taip, and being vSiHainnl by a collar 
and keep pin. The jack is sliown in idate LV, the nssm’voir A, is 
^ oval in hmu, opening at one face, the pump lb wbieli lies in it 

liori^ouially is double, and can be moved right or left over its 
pistons C, U, which are. helil, one in t‘ach sidt». id’ the reservoir, by 
means of a crank D, at tim eentn^. worlo^l in the usual way liy 
a lever outside. In the under part of the pump at t‘aeh side is an 
inlet valve a, while a.n outlet, valve b is ]daei‘d at the end of eacli 
])iston, the latter having it passage in it fur llu^ water to How from 
the pump to the valve, while a jvavssage is fornuKl iu tlu'. side of the 
reservoir from the valve to the ram. lly this arraiigtanent when 
the pump is moved to one side pressure is passed to the. ram from 
that Bide while water is drawn iu through the inlet vedve. at the 
opposite side, and vice vered. The jack lias the usual jiassage and 
lever for lowering. 

To prevent it being pumped too low, a bole is made at the 
correct level in the cylinder, and another in the reservoir, and these 
are connected by a channel outsifle. 

The capstan head arrangement upon the right of the shaft 
consists of a toothed quadrant attached to the former by a 
feather and slot, and by a securing screw; above the quadrant 
upon a spindle in the right bracket of the carriage tliore is a metal 
capstan head and spur pinion, in one, secured l>y collar and key. 
The pinion gears in the quadrant^ so that by working the capstan 
head with an irofi-pointed lever the shaft is turned and the 
: ^ rollers thrown into g«Sar. Above the pinion oi^^a Bpiudle tlirough 
the bracket ofr the carriage there is a pawl with handle, by 
: wHch the. pinion can be pawled and the rollers so retained in 




Nipping gear is fitted on both sides of the carriage ; in the 
end of the nipping lever there is an eye from which a rope is 
led over a metal sheaf secured by a bolt and pin in a small 
metal bracket bolted upion the top of the bracket of the carriage. 

A stop bolt, which on being dropped into any hole in the 
capstan head of the elevating gear will hold the fatter, is fitted 
in a metal bracket bolted on the side of the carriage, and a 
giitta-perclia washer is placed between the latter and the capstan 
head. 

A metal bracket with loop to receive the breeching rope is 
bolted to the front of each bracket of the cayiage, and on the 
side of the bracket there is one eyebolt; a buffer block is fitted 
upon the front transom. 

The carriage is fitted with brackets for two hydraulic buffers 
under the front of the bottom plate. ^ 

10''^ E.M.L. OF 18 Tons Gaeriage Sultan '' Type.* Mark II. 

The present pattern carriage is the preceding carriage with 
the capstan head elevating gear replaced by gear similar to that 
for the 9^', Fig. 108, p. 364, and having a pull jack substituted for 
the rear roller jack above described. 

In the X3uli jack, Fig. 110, the pump is similar to that shown 

Fig. no. « 



in Plate LV ; the ram cylinder is attached to the inside of ’"the 
carriage bracket, and the ram ^ attached to the crank on the 
ecc^itric shaft in such a manner that when the ram enters the 
cylinder the carriage is raised on its rollers. The ram has a cup 
leather secured on its end by a nnt; and where it enters the 
cylinder has round it a U leather ring kept in its place by a metal 
screw gland. 

10'' E.M.L. OF 18 Tons OIrriage Temiraire TYPE.f 
This carriage js similar to that of the Sultan ” type, but 
differs from it in the brackets for the piston rod ef the hydraulic 
buffers. 

— : — — y , " ’ . "."" "" "*" "" * 

* This carriage is also suitable for the “ Superb,” main deck. 
t Tliis carriage is also suitable for the ** Superb,” upper deck, the Alexandim/’ 
Nelson,” “ Northampton,” and ‘SShannon.” ^ 


This carriage is similar to that of (ho 8ul(au ( ype, Imt differs 
from it in (he nipping gear. 

1(V' .H.]\r.L OF 18 Tons (ii^niu)at (hvinuACH. 

This carriage is similar iu the ‘*8uhan’' type, with the folLnving 
ac>70. exceptions: — 

The well is deeper so as to allow of 12^ ilevatiou luhig given 
to the gun ; the rear end of the Imu'kets are shortened by ‘L" to 
allow the gnu to ‘he lowered beneath the uppiu* <le,(*lv into the well; 
the (airriage is not titled with nip]>ing*gi‘ar, but 1ms instead, for 
running back, twu) nieial sheaves at tael) ed to the rear trairsoni; a 
stud is screwed to the 1)ott<nu plate at' each side to prevent the 
inside coia|)ressiW }>late becoming too mmli imliiu'd when out of 
ad, ion; the jamming lever of the elevating gear is of the form 
similar to that used with the capstan head gtmr; and the carriage 
is fitted witli two hydraulic buifeu's. 

The bufier cylinders lie over the bottom ]>late of the carriage 
one inside eacli brackef passing through hoU^s in the transoms 
and being secured by Hanged collars bolted it) tbe. front and rear 
transom ]dates; the ends of tin* piston rods jnissing thnmgh holes 
ill the front Iraiisoiu of tlu' slide. 

The nuts on the piston rods are ]>laee(l at smfo a. distance apart 
that tlie carriage recoils before tlie front nuts striko the transom 
plate of Ibe slide, and the resistance of the Imtibr begins. 

Th(». internal diameter of the cylinders is •!/', and of the lioles 
in the piston *275" 

10" lUlL, o,P 18 Toxb Tuhrkt CAiimAoK. MIfaxvtb” Tim 

This typo of carriage is made for tbe lha.adc;' '‘Hydra'’ 
“ tiorgon/’ and “Cyclops.'* It is peeuliur in having an arrange- 
ment by ivhicli the trunnions of the gun enn be jdaceil at different 
lieig'htSjtlms admitting of a greater range from extreme elevation to 
extreme depression through a port of small height than would 
otherwise be obtainable. They are mad<‘. right and left, one 
bracket being shorter than the oilier to suit the circular form of the 
turret. 

The carriage is composed of two brackets, four transoms, a 
bottom plate, and a saddle. ** 

The frames of the brackets 6" in width are formed in two parts, 
one much larger than the other ; the larger is of cast iron and the 
smaller of wrought iron, the latter lies in the former ami recciAms 
the saddle winch cames the gun. Tlie plates rivciied over the 
frames are in thickness, the inner one being slotted to admit 
the saddle into the wronght-iron frame, and the outer one strength- 
ened by a plate riveted at the upper part over the position of the 
ends of the sanie frame* The brackets are of dfllbreut length, that 
which is the outer when the gun is mounted in the turret being 
ihe .shorter;, they a]l|o,. project a little at the bottoih in front beyond^ 
of the breast 
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The three front tran^ioins are low and formed in the usual 
manner of plate riveted to angle iron ; they are riveted to the 
brackets and bottom plate, the first connects the projecting ends 
of the brackets, the second is placed to the front of the saddle slots, 
and the third to the rear of the same. The rear transom is of ijfate 
stiffened by two horizontal ribs of angle iron, and coimepts the rear 
extremities of the brackets, being bent to suit their different 
length. 

The Avell of the carriage is shallow, the sides of it are formed 
by angle 
plate is ri 

plates. . ... 

The saddle B, Plate LVI, is semi-circular in elevation -to stnt 
the fonn of the gun, and consists of three blocks, one at each end 
of cast steel, and one in the centre of wrought iron, united by two 
plates lying on their sides ; the whole is held together By bolts 
from plate to plate, some passing through the blocks and some not, 
the latter being collar bolts. The steel blocks have a trunnion 
hole in each, which is fitted with a phosphor bronze bearing, and 
with a capsquare, which is fomed by a block of wrought iron fitted 
with a loop handle on the top and secured by four bolts each wdth 

two nuts. B ajtt 

It has been approved to increase the diameter of these bolts to § 39^®' 
1-375", and to place a wrought iron washer with iiidinrifbber collar 
under the nuts. 

The cylinder with tlie ram A, for raising and lowering the gnu 
in its saddle passes througli the bottom plate immediately beneath 
the centre block of the saddle, against which the ram when acting 
takes a bearing ; it is held in its position in a metal bracket which 
is secured by clips to the bottom plate. 

The hydmnlie arrangement. Fig. Ill, ky which the ramls moved 

' Kg. 111. 


iron riveted to tlie brackets, to wliicii iron tlie bottoni 
voted ; the latter is slotted at each side for the compressor 





is double acting. It is contained in a cast-iron box wbicli forms 
tlie res<3rvoir, and %vhich is held in a recess in the outer bracket of 
the carriage ; at each end of tlio reservoir there is a llange with 
two bolt holes, through which it is holhxl to the inner bracket 
phixe. To this plate are attached small ]>ioees of phite. iron which 
abut against the flanges of the rcst^rvoir, to steady it; and to 
support its weight another piece is bolted to tlu3 outer bracket 
plate ; strips of leather are also laid ht'iweeu the llanges and the 
bracket plate. 

The sj^indle for working tlie pump projects from tlu^ side of the 
box, and is litted-w^^ a doiibh‘ lever; upo!i tlie to]> of tlie box is a 
short lever handle for moving the lowining screw ]>Iug, aiulfrom 
one end passes a copper tube along tlu^ inside of the In'acket and 
through the bottom plate to the ram cylinder, conveying the water 
from the pump to the latter. 

The arrangement consists of two pumps, the plungers of which 
are in one piece, all the parts to the right of the lino 01^ (neglecting 
the lowering plug n) being exactly the same as those to the left of 
that line, though in the Fig. the latter only are shown in section. 
Each pump consists of aeyliiidor Jl in which works the plunger A, 
wdiich is moved by the crank Bon the spindle C wliicli carries 
the lever. E is an inlet valve witli straiiuT Ih and (J an outlet 
valve. The channel K, leading from the. tlelivmy ]>assage H, is 
connected with the corresponding channel in the other pump by 
the tube K A copper tube L, lemling to the ram, is connected 
with one of the delivery pasvsages, i\u) other being closed by a cap 
M. The action is as follows 

Su])posc the plungers to move to tla^ riglit ; tlu‘ water in the 
pump on the right is forced out ihrougli the outlet valvi^ into the 
delivery passage, and so through the tube L to the ram: at the 
same time water is drawn into the jmm]) on the left ilirough its 
inlet valve. When the action is nna*rsed by the levc‘.r, and the 
plungers move to the lel^', water is dra.wn into the ])nmp on the 
right through its inlet valve, and the water in the puni|;> on the 
left is forced out into the delivery ])assage, and roviuil through the 
channel K, and the tube IST to the dclivany passtige of the right 
hand pump, whence it goes to the ram througli L as heiui’c. 

To lower the saddle and gun, it is only necessary t(.) ojjen the 
passage y by unscrewing the plug u, which allows Eio water to 
return from the ram cylinder to the reserv(nr. Hiere is an air 
screw in the top of the reservoii^ and an (^mptyijig hole closed by a 
screw in the front. 

In the side of the ram cylinder there is a check valve/' that is, 
a valve similar to the outlet valve G, but with a small hole through 
the centre by which the water can return to the reservoir while the 
valve is on its seat 

At the lower level the saddle Tests upon the l)oitoni of its slots 
in the bracket and at t-he middle or high Icvtd upon blocks of iron 
H, fitted each yith a handle placed in the sltfts beneath it ; the 
blocks are put in through a slot in the outer plate of each bracket 
T he following is %e elevation and depression which can be given 



though the wort at each level; namely, low level 7° to 13° of 
elevation and no depression ; middle level, 7° elevation and 2“ 
depression ; high level, 8^ elevation and 6“ depression: “ ^ 

liie rear rollers run upon an eccentric shaft formed in*thrpe 
^eces and supported in a metal bearing in each bracket plate and 

in another on the bottom plate. They” are throwSo Sar by f 

tons, whicS if atSed'^to 

bracked of E ^ ^ 

racKet ot tne carnage by a trunnion proiectinff from its Lead 

winch enters and pivots in a small bracket bolted on the top of The 

carnage bracket. _ The spindle of the phm*/ crank pSes Out 

irough the trunnion, and has the usual lever handle fitted to it. 

112 . 



Fig. 112 illustrates the jack for the rear rollers; the pump has 
a water space at each side of the piston, namely, L above, and D 
below; F is the inlet valve through which thewater is'drawnisaBi,^ 
. 2 b 



the reservoir X oi\lj during the upstroke.; il is rai uuilct valve 
from the s]>:icc behnv the ihston, throng] i wldeh by the passage H 
water is ckhivered to the rain eylimler I* ; froni the space, above 
the ]>ysi(ui there is no outlet valve^ but a iVeo passage by K and 
11 to the ram cylinder, 

Sip^pose Ihe^'Bjnice 1) full,, and the piston at the. <'mi of ity up. 
stnike; on its being forced down by the crank It it pn-sses Hie. 
water through (.! by Iv to L, and. by .11 to tin* ram tp limler whiu’e it 
u(‘ls u])on the ram. l]]»un the u])st.roki‘ of tla* ph-ttm its annular 
surface, (.M|ua1 in ;i.rea to half lln‘ .surface* of flu* hover ciul, ])res.ses 
np‘on the water tlu* space 1., and frn’es it to llu* ram hy the 
passagvs J\ and 11; thus, in Urn up.stroke as wo!l a< in the duwii- 
slruke the ram is being aided u]i<m arid the wm-k is <*nntiimous 
The relief valve for lowering is nut shown in t!u* iiguiv, lis if, aiaiuls 
]H*rpeiulieuhir to the plane of the latter; it is a sm'evc plug which 
ch>scs a juussage leading from the interim’ of tlie ram i'yiiiuler hito 
the reservoir. There is an air .screw in the cap of liu' I’asi^tvoir. 

In ease of any failure i>f the jack, a Im'er arm If, klale LYI, 
is placed u]HUi the eccentric axle outside the <uil(u; hraeket- of the 
carriage, lia,ving in its extremity an eye ami al'U three metal 
sheaves, while to a little bracket irojeeling from the. to]) of the 
bracket of the c?arriag(s a swivel block with bmr sheaxi's is fixed; 
a fall ln'ing attached to the eye of the lever ami run i^uvaigli the 
sheaves siihiciehtpow'er can be olduiiKHl to bring the inlUas inlo]day. 

Tbe edevating gear consists (»f twii cheek pirm*.'. k, Hate LYI, 
of wrought -iron, secured one on each, siile of the ea-i’aflr (‘f the 
gun, by a bolt which paf'-ses ihrougii a nadal hoarin!,- in tlie latter, 
and helil together by three collar Inhs. In the ihi ek piet'e, which 
lh‘s to the inner side of the carriage, ! lure is a sloi in which the 
elevating rack .F slide.s. The lowm’ end (T llu* rack pimfledi ii])un 
the etmnecling hur of the rear roller axles, bi*ing pri venied from 
having any lateral motion on the latter by being ihu. .. il lielwTcn 
one of tlie coujdings and the supporting brm'kel. I'hr rack being 
fixed, elevation or depre.ssiou is given to the gun by imving the 
cascable of tlic latter along the rack by means uf a pinion, which 
is xvorked liy lever arms U, Ibrough the interveiit inn of a train of 
wheels. The train consists of a pinion (8 teeth) and spur wliecl 
(47) on tlie same spindle, the former gearing into the rack pinion 
(15) and the latter \vorkod by a pinion [ih) mi the same spindle 
with the IcYCT Imndles. A clamping arvangmuenl is adiled for 
securing the gun at any posiiidii on the ruck, wliieh C(UiBisi.s of a 
liorse-shoe cramp pivoted on the top of mm cheek piece, Iiaviigg in 
one end an adjusting screw with lever luimlle, while under each end, 
lying in the check piece and upon the rack is a .small iVietion 
segment, so that on the screw being turned it bite.s the rack between 
the friction segments. 

The carriage is fitted with nip?|ring gear fur running in and out, 
and with the bow coFijpressor. The nipping gear is similar to that 
previously desepbed for other carriages, but has the ecccnt/ric shafts 
united at the middle by a coupling, and worked by one lever on the 
side the lever has an eye and single sheaf in 
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its extremity for a fall, for wMoli a double block is attacked to the 
side of the carriage. 

The plates of the compressor at each side are four in number, 
aU hung from supporting brackets upon the side of the carnage, 
one outside and three inside. Upon the inner sidg of the carriage 
two of the inside plates are tapering, but upon the outer side of the 
carriage none are tapering; the wheel for the adjusting screw of the 
latter is plain, without notches to take a"*i3awL 

The carriage has also the following minor fitments : a metal 
bearing for a breeching rope bolted upon the inside of the front 
transom, round which and tlirough holes in tl|# transom the rope 
passes; holding down clips upon the front o£ the same transom ; 
and in the upper part of the front of each bracket, a hole to receiya 
a securing bolt. 

Caebiage fob Eupert/' ® 

This carriage is similar to the preceding, but the sizes of the 
blocks supporting the trunnions of the gun are different, and both 
the ram of the hydraulic lift and the elevating rack are longer. 

Carriage fob '‘'Abyssinia.’’ 

This carriage has been made for the "Abyssinia” and "Mag- 
dala ” ; it is similar to the " Hecate,’^ but is fitted foiv additional 
hydraulic jacks, by which the saddle can be nioved^iii case of 
failure of the central lift ; it is also fitted for a hydraulic buffer in 
addition to the bow compressor. A strong bearing is attached to ^ * 

the top of each bracket, on which a pulling jack rested, the ram of 
which projected through the bearing and was secured to the saddle 
by a bolt. The jacks on each side w^ere connected by a copper tube 
passing over the gun. 

11^'' E..M.L. OF 25 Tons Carriage. , "Te:ueraire” Type.^ 

This carriage is of the same general form as the 10'^ "Sultan ” 
type. The brackets are formed each of a plate riveted on eacli carriage 
side of a cast-iron frame 4-|'^ thick, giving a total thickness to the “Temeraire 
bracket of The bottom plate is V' thick, and is attached to ^3?®^ ^ 
the brackets by angle irons; it is bent down to form the -well, § 3300 /* 
leaving, how^ever, sufficient space between the well and the sides 
of the slide for three plates of the bow compres^sor, with which the 
carriage is fitted, the j)lates being suspended through slots cut-in 
the bottom plate ; there is also a fourth plate outside. 

There are transoms in front anS rear; each is of Expiate, and is 
attached to the brackets by an angle iron frjime. 

"fhe handles of the compressor wheels are single instead of double. 

A push jack is fitted to each end of the eccentric shaft. 

A breeching loop is bolted on the front of each bracket. 

A hydraulic buffer bracket is bolted under the rear of the bottom 
plate, the buffers being attached to the front of the shde; there are 
holes in it for two piston rods, which are coni^}ii:lerably elongated, to 
prevent any bending strain on the rods when the jear rollers are 
brought into action, 

^ This carriage is also stiitable for the Alelkandra.” * 

- (M.a) , 2 B 2 



12'' E*MX* Of 25 Toks CABRiAaii Eelleisi-e Type. 

These carriages, constructed by the Elswick Ordnance Com- 
pany, for the '' Belleisle and *'C)rion/' are 1)uilt on the same 
general plan as the 10" carriages SultaiC' type 0,F. Their gear 
and fittings are ?fIso similar to those of the latter carriages, with - a 
few exceptions of detail. 

The rear rollers and movable hlocks of the ni|>]nng gear are 
worked by cranks, instead of eccentrics, on their shafts, the cap- 
stan head and ratchet wheel on the right end of the rear roller shaft 
are of iron instead ^f metal; and the jack on the left of the sliaft 
is of special pattern. 

12"E.M.L. OF 25 Tons, Tuhbet Carriage, " (Jlatton'' Type, 

This carriage is generally similar to the 10"' carriage “Abyssinia'' ’ 
type. 

“Monarch'' Type.* ■ 

This carriage is generally similar to the 10" “Hecate " typo. It 
is, however, iitted with a form of Elswicdc eouipressor, with worm 
wheel elevating gear and with a hydraulic Imfler, 

A hollow cast-iron block is bolted to the bottom plate, a little 
in rear of the bracket snpporting the ram, and the coin]>ressor bars 
and plates are pressed against this block by rocking levers from 
each side, ITie latter arc worked by short sliafts passing through 
the brackets, that on the outer side of the carriagt', being turned by 
a four armed lever. The short sbaits are each CDuneclod by spur 
pinions, with another shaft lying below them, so that the rocking 
levers are worked simultaneously. 

The hydraulic buffer lies central in the turret slide, the front of 
it on recoil entering the hollow in the east-iron block of the com- 
pressor gear. The piston rod is not attaclied to the carnage in the 
usual way, but has on its extremity a cross-liead which slides on 
the two inner compressor bars of the slide, and which lies between 
the bracket supporting the ram and the cast-iron block, being 
driven into the cylinder by the former when the gun recoils, and 
being drawm out by the latter in ruimiiig out. The bufTer has an 
internal diameter of 8" and admits of an extreme recoil of T 7|"; 
the holes in the piston are *7" in diameter. 

The carriage is fitted without side holding down clips in front. 

TChe elevating' gear, Fig. 113, consists of a steel worm spindle 


Fig, 113. 



carriage is also suitable for tkc “ Hotspur/’ 
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(A), which is held horizontally in bearings on the cheek plate (B), 
conveying motion from a metal handwheel (C), to a metal worm 
wheel (li), which actuates a steel spindle pinion (E) gearjng into 
the elevating rack 

The worm wheel is cupped out as shown at (?, and is connected 
to the spindle pinion by a series of steel and metal friction plates, 
alternately keyed to each. The friction between these plates can 
be regulated by a nut and spring washer, to allow of sufficient slip, 
and prevent damage to the gear from concussion on firing. 

The elevating rack, cheek plate, &c., are „#similar to those for 
the 10"^ Hecate ” carriage, but the rack, coMr bolts and cascable 
spindle, are of steel. 

12'^ E.M.L. 0? 35 Tons Turret Caeriaoe, for the 
“Devastation.''* # 

Tliis carriage is generally similar in form to that of the “ Hecate." 

The hydraulic lift for the saddle is not part of the carriage but 
of the ship, and instead of one ram there are two, one to act when 
the carriage is in the loading position, the other when it is run out. 

There is a hole in the bottom plate of the carriage, through 
which the head of the ram rises to act on the saddle ; and in order 
to ensure the front ram being clear of the carriage before firing, an 
index handle is placed upon the carriage in rear, c(pnected by a 
system of levers with an arm movable under this hole and over the 
head of the ram when down, but which strikes against the ram if 
the latter be not clear; if the handle can be pushed down, it shows 
that the ram is clear of the carriage. 

The elevating gear is not attached to the cascable of the gun, 
and has a special arrangement by which its level can be altered to 
correspond to that of the trunnions of the gun. 

All elevating arc is rigidly attached to the gun on the inner 
side, and into it gears a pinion turned by a four armed lever through 
a train of spur wheels and pinions. The train is held in two cheek 
pieces attached to the top of a long vertical screw by a pin. 

The pinion is kept in gear with the arc by two bolts through 
the cheek pieces which work in a slot in the length of the arc. The 
clamping arrangement is similar to that described for the “Hecate" 
carriage. 

The screw passes through a nut which is held in a bearing 
bolted to the inside of the inner^bracket of the carriage, and which 
is connected by a bevel gearing with a spindle passing out through 
tlse bracket, and having a winch handle on its extremity. This 
winch handle is turned, and the screvr moved up or down as the 
gun is lifted or lowered by the hydraulic. At low level the end of 
the screw rests in a metal socket bolted upon the bottom plate, 
and at middle level on a bracket hinged to the side of the carriage. 

The carriage is fitted with the bow compreSsor, nipping gear, &c., 
as in the carriix^e for the “Hecate," with difference that in the 
compressor there are two outer plates instead of one upon each side. 

The carriage is fitted with two wrought-iron brackets, at the 
rear of the well, underneath, to take the pistom rods of two hy^g^Hljg 
buffers attached to the turret. 

^ ^ . m 


12 " 

35 tons turret 
carriage, 

Mark I, for 
the “ Bems- 
tation.** 


^ This carriage is also Buitabl« fnv i-bo 
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OHAPTEE III.— WROUGHT-IHON SLIDES (Sllll’) EOE 
E.B.L. AND RM.L. (illNS. 


The fiillowiiig table gives the sliiles f'lr E.B.L. and H.TM.L. guns 
in the servi(!e : — 


Natiu'o, 

Weight 

wiili 

gear. 

■ 

IVni- 

nage. 

Nominal 

loiiglh. 

II (Mg] it to 
axis of guBj 
(Mirriuge 
run out. 

E.B.Td* 


ewis. 

tons. 

ft. ins. 

ins. 





29 -875 

20-'pi'., upper deck * . 

20'pi*., ii;uu vessel. , 


oi 

0*733 

6 

7.1 

*« 

8| 

0 *653 

7 

6 

27 -Oil 

B.M.li. 




10 



64-pir.j (vl< ewt',, ]\rark I » . 

traversing 

24 

2 *502 

6 

89 *50 

6‘li“pr., 0 Ij ewt., ^lark II . * 

tniversing 

26| 

2*702 

11 

n 

89*50 

g4-pr., G4 cwt.j IVI'ark III , » 

f brontlside 
[ traversing 

26.1 

29| 

2*702 

2 *702 


0 

87 *00 

64-pr., 64 cwfc., Mark IT » . 

* ■ . * 

2 *7<i5 

10 

6 

37 *00 

64«pr.s 64 cwt'., Mark V * * ■< 

’ broadside 
[ imversing 

29| 

3 *009 

2 •7i;5 

}io 

(.> 

37 -00 

■ 64-pr., 64 ewk, I^Iark Yl .* 

troversing 

30| 

2-705 

.12 

1 

89 *50 


f broadside 

4d. 

2 *62 {• 

:n 

0 

14 *00 

7 , yOcivu. •* - 

t traversing 

mi 

2*62 1 

ii 

0 

41 *00 

6i ton " 

r broudsitle 
[ traversing 

4.tl 

2*4H1 

2 *481 

}12 

0 

■R-OO 

8" 

r brciaibule 

601 

1 4. *vHS3 

13 

0 

4t*00 

L tmTcrsing 



lu 

J 

9", iervieo , * # * # . ^ 

r broadside 

L tmversing 

71 ; 
7S| ' 

5 ‘937 
6*093 

0 

41*00 

9" Audacious *’ tjpo . # 

721 i 

6*915 - 



— . 

9" fcjulian ” i vpo . . 

f broadsitlo 
[ triwen^ing 

' 62| i 

64| ' 

|7*130 , 

12 

6 

43*50 

9^^ Sliaimon * * , • ' 

r broadside 

1 traversing 

77i 

81 ! 

6 *577 
6*412 

}.12 

6 

-i i *00 

9*' “ Ealoigh ” type 

9^' ‘‘Lord 01vde’\, 

■■■*.■■" ■' *. 

74i i 

7*139 

■■ 


— 

■ ■ « * * « 

76| 1 

6*003 



— 

9^^^* Plucky 


4B|. 1 

Crmi ' 



— 

9" Staunch *’ * * 

*» 

341 1 

1*858 ‘ 



— 

10" Sultan ” tyx:)e , * ,*■ 

r broadside 

1 traversing 

1321 ! 
1454 i 

10*839 : 
11 *24.1 

}ir, 

0 

52*500 

10" “Shannon’’ .. 

10" ‘^Superb,” upper deekr# 

F broadside 
\ traversing 

122 

138 

13 *650 

11 ‘929 

— 


— 

10" “ 'Temeraire ” * * 

• - ' * * 

, 1441 

10*308 

15 

0 

■to *000 

10" “Hercules” .. 

/broadside ’ 
1 traversing 

• 1292- 
1334 

1 12 -075 



, ■ . 

10" “ Alexandra ” type , * 

chase , , 

14 li 

10-3(X) 

1 . — 


■ ''f' : ' 

10" gunboat . . 


824 

5-975 

' 


\ 

IX" “ Teinerairo ” type . * 

■ ■ • 

166 

7-458 

It 

8 

40 *00 

12" “ Bolleisle " typo 

« * * « 

157 , 

14-072 

16 

0 

5t*00 


; 20~pe. R.B.L.^oi' 13 OR 16 GWT. Uprer I>egks. 

. ‘ ■ {sea Eig. 104 page 367) consists of two sides of girder 

'■ connected by a tvaiisoin of 

^ toato” iron in front and in rear. The sides are 

I; ' front md rear rollers, each upon ^\vo forged brackets 

Ae- 80 »8 to stand at a slope of 10°. The 



m 

front brackets are comiected by a plate placed between them, and 
to both front and rear brackets flanges are secured to receive the 
rollers, the brackets in rear having claws to allow of tlie rollers 
being easily removed and the slide lowered upon the racer when 
necessary. ' ■ • 

The slide has eye bolts in front and rear at each side, iron stops 
for the carriage on recoil, and two india-rubber buffers to receive it 
when run out; the latter are attached to stays for the purpos'e 
projecthig upwards from the front transom. A batten of sabicu is 
bolted to the outer side of the web of each girtisr side for the com- 
pressor plate to bear against. # 

A pivot flap, in one piece, is attached to the head of the slide by 
a bolt, which passes through its ends and throiigli a bracket bolted 
to the web of each girder side. The bolt is secured by a key. 

The hydraulic buffer wdth which the slide is fitted fests upon 
two bearing plates to which it is secured, by holding down bands.' 

The buffer has a wrought-iron cap at each end; the emptying 
cock is screwed into the front cap on the under side, and the filling 
hole plug into the rear cap. The internal diameter of the cylinder 
is- 4'^, the holes in the piston are *47'^ in diameter, and the working 
quantity of oil is 5 quarts. The length of the buffer is such as to 
admit of a recoil of 2' 7^", but the collar nut on the rod is placed 
6^' to the rear of the bracket of the carriage wheif t3e connecting 
nut touches the latter, to allow a '' slip ’’ of 6 " on recoil, before the 
resistance of the buffer ])egms, which maintains a recoil of 3^7 

20 -im. R.B.L. Slijdi, S£vrk I, Gun Vessel. 

The sides of this slide are of the same girders as those of the 
preceding, but bent round in front to farm the head, and connected 
there by a plate along their webs. They are also connected by a 
transom in rear, and by bottom plates in front and rear. Beneath 
the bottom plates there are metal friction plates. Upon tlie head 
of the slide there is a metal joint with pivot flap, and in the rear 
bottom plate, behind the transom, a fighting bolt. 

The slide is fitted with a hydraulic buffer ; the holes in the 
piston are '47'^ diameter. A run-off cock is fitted on one side in 
rear, from which the draw-off measure may he filled. This cock is 
closed by a screw plug, on the ^encl of which is a leather washer 
secured by a small screw, the thread of “which is left-handed. 

» The slide is fitted wdth training gear attached to the rear tran- 
som ; this consists of a metal hand wheel witli pinion, an inter- 
mediate wheel and pinion, and a deck pinion to work in a rack 
formed in the rearTacer. Iflie deck pinion is on an eccentric axle 
to which a lever handle is fixed to enable the pinion to be lifted out 
of gear when necessary. * • 

■; • •, 

64-rB. E.M.L. or 64 cwt. Slide. Maric^^ I and II. 

The Mark ll slides are constructed in the same way as the pre- 
ceding 2()-pr. slide, the sides being of girder iron deep, 


(R.O.D. 
plioto-lifcho- 
graph, 91 a.) 
L. ofO., ■ 
§2781. 


SO-pr. ^ 

slide, Mark I. 
giin vessel. 

L. of C., 

§ 3088, 

R.C.B. photo- i 
lifcho, 92. ; 


04-pr. E.M.L. 
slide* Marks I 
and II. 



L.otc., Tlie front of the slide rests on rollers and the rear on a block 

§ 2816.'’ built up of plate and angle iron, with metal friction plates under- 

neath. To admit of the use of the stop handspike in traversing, the 
° ■ rear flanges of the roller feet have projections formed on them, and 

for a similar punpose in training the bearing plates of the block ate 
thickened. 

A bollard is fixed on the transom, and also a bracket with 
sheave for the running-in tackle. 

The traversing roller is on an eccentric axle which is connected 
with a cross shaft by a pah' of bevel piuion.s, each end of the cross 
shaft being fitted %li^h a socket for an iron-pointed lever. 

The slide is fitted with a bracket for a pivot bar, and also with 
front and rear joints and flaps for dock pivots, the rear joint being 
arranged to suit two positions of pivot. 

Pivot plates for a rear traversing bar are fitted to the rear of the 
slide when specially ordered. 

1. of 0., Bands for a transporting axletree are attached to wroixght-iron 

§2972. frames beneath the sides, the frames being of sufficient depth to 
raise the slide 3" above the deck when on the transporting trucks. 
The transporting bracket used is the same as that for 7 " slides. 
(L. of 0. § 1585). 

Metal brackets for stowing iron-pointed levers have been added. 

It has been approved to fit these slides with rollers in rear, the 
axles being eccentric and having loops to take the iron-pointed 
, levers. 

Eight slides of an experimental pattern, corresponding to the 
carriages, were issued, and are distinguished as Mark 1. They 
differ from those of Mark II pattern in being 2" higher and being 
built xip of plate and angle iron. They have no front rollers, hut 
a block with metal friction plate niidor the head, and another block, 
with bearings, about 3' furtner back. 

The sheave bracket on the rear ti-ansom is hinged instead of 
being fixed, and on the cross shaft of the traversing gear is a seg- 
ment of a ratchet wheel into whicli drops a pawl to 'koep the roller 
in or out ot action. 

( . 64-pe. R.M.L. OE 64 cwT. Slide. Mark III. 

64-pr. B.M.L. ^is slide is similar in general construction to Mark 11 slide, 
slide. Mark but is much shorter ahd also lower. 

L of 0., conipressor bars instead of four, so as to limit the 

§3090. ’ recoil to 4' 6". It is fitted with winch gear similar to tliat of t,he 
B.O.D. photo- 7" of 90 cwt. slide, but of smaller dimensions. A stud for the pre- 
htho. 149. ventor rope is fitted beneath the rear bottom plate. 

Traversing slides, as for ships of the " Medina” cbiss, have tra- 
versing gear similar to that on Mark 11 slides, 'and for after slides 
the rear pivot is rempved 9" further to the roar; the. flap is made 
of wTought-iron, and is attached to the slide by pivot-head brackets 
, similar to those for traversing bars for 7 " of 90 ewt. slides. They 
, are also fitted wife the ordinary flap for front deck iiivot ; and the 
? traversing gear, can, however, be taken off, so that ‘the traversing 
«isiitew>dll be fntercbaifgeable 'With the broadside slide. 
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This slide has the same transporting arrangements as the Mark 
II slide, but til e broadside slide has a special transporting bracket 
bolted, on in front. The transporting axle for ships of the 
'^Medina” class is 4' 5^' long, instead of 4' 8'^ ^ 

64-pe. B.M.L. OF 64 cwt. Slide. Mabk IV. 

This slide is a converted Mark III, and is similar in all respects §41025. 
to Mark V. 

64-pe. E.M.L. OF 64 cwt. Slide. Mark V. 

This slide is generally similar to Mark III. § 4192. 

It is supported both front and rear on gunmetal rollers coned to B.C.B. photc* 
the radii of the racers, and is fitted with training gear. The gear 149 a. 
consists, Pig. 105, p. 360, of a pinion (G) geared into a rack on the 
deck, and driven by means of a spur wheel and pinion by the 
handwheel (K). The spur wheel is clamped by a friction bow 
(H}. 

The pinion (G) is lifted out of gear with the rack by means of a 
lever on the right side, secured in position by a pin. This pinion 
is arranged so that the training rack is level with the top of the 
racers. 

64-pe. E.MX. of 64 cwt. Slide. MABK^Vjt 

This slide is a converted Mark II ; it is fitted with front and 
rear rollers and training gear similarly to Mark V, but is not fitted • 

with winch gear, having instead running back sheaves similarly to 
Mark II 

Fig. 114. 



7" E.MX. OF 90 Cwt. Slide. Maek I. 

This slide, Pig. 114, consists of two sides connected by a transom, P'-M.L. of 

and three bottom plates, it is fittjf d with rollers secured in flanged 
feet. ^ ^ (B.C.d! 

The sides are of girder iron, 7^' deep and 5 " wide in the flange, plioto-litUo* 
bent round to meet in front. The transom is of angle iron and the 
bottom plates thick, § 2668 . *’ 

The sides have a slope of 1|^ (in addition to 2^^ given by the 
deck), and are connected in front by plates lapping over their 
junction and bolted to them, tlfe outer plate jflso serving as one of 
the pivot j)lates f^r the connection of the pi¥<^ bars, while the inner 
forms the support for the front pin of the compressor bars. In rear 
the sides are cotmected by the transom, which is bolted to them. 

The front bottom plate is bolted beneath the Jiead of the slide and 


the rear a little to the front of the tniusouu Tlic centre bottom 
plate is attached by clips bolted to it. 

The llanges for the rollers are bolted beni^nth tbo 1)ottnm plates 
inm(^diately" under the sides, packing pit^Ci's Inang jdaced between 
the rear p]ate„aiid the rear flanges, 'riie lattm* llangt's mv made with 
claws in orcler that the rollers may be naulily nnsliippial, metal 
fvictiou plates are bolted to thesedlanges, wlii(h lake (he hearing on 
the racer wlien. the rear rollers, wliich have eetamf ih? axles, are not in 
action. 

Idle rollers arc secured upon 2" axles, w'hlvh ai'o keyetl upon the 
outer >side; the titles of Uni rear rollers have each a. h)op harned on 
the roar extrenutytx) receive the iron-pointed for throwing the 
roller into gear.*^ A guard is added to each rear r«d lei\ wliich serves 
as a pointer in laying and also as a stop against which tlic sto]i 
liandspyce can bear. 

The slide is fitted for the KIswick eianpressor, llu' supporting 
pin for the bars being 2'' in diameter. Tbeslidi* is also fitted witli 
two liydraiilic buffers, one inside eacli side, lad ting against a 
strengtliened angle iron forming the rear transom, ami sup]>orted in 
front upon an additional piece of angle iron s(‘curt‘d under tlie slide. 
They are T' in internal dianu^ter, and admit oi’ a maximum recoil of 
5' 6^^', a sjip of being allowetl on the rods. 

The holeSt in the piston anm2>a'' iiMlianuder, and the working 
<piaiitity of oil is 11 ])ints. The s(‘re\vs in tlu‘ plugs of the ruii-oif 
cocks have left-handed tlireruls. The diameter of (he piston rod is 
now increased to 2:jr I 

The slide has also the following litnumts 

Stops, for the carriage wlum run out, of wood, with Jf" india-nibber 
buflbimings on synudles with keys. 

StopvS, for the carriage ou recoil, ot iron, wdili 21'' hulfev 
rings. 

Eye bolts, front and roar, on each sitle, the shanks of those in 
rear being now lengthened li". 

Bands for a transporting axle, fitted as for CA-]n\ slides. 

Foot planks of sabicu, bolted from the nair to the centre luiUom 
plate. 

Bollard with hook, bolted to the rear transom. 

metal flap hinged by a pin with key to a nndal joint bolted 
beneath the front bottom plate ; this flap ivS intended for housing tlu* 
slide inboard to the deck pivexb, and when, im( in use is held up 
by a catch on the head of the slide. A similar muinl flap for 
pivoting is attached to another metal joint bolted htmeath the rear 
bottom plate. 

The pivot bars are attached by bolts witli Icta^p pins to pivot 
plates, for the purpose, upon the liead of the slidix 

fWinch gear, Fig. 115, consisting, on each sidcg of a cast- 
iron, spur wheel, d, and serpentine wheel, c, in one, sexmred by a 

- vnr- L,,-,'. , , , , i 

. ; ^ Tho rollers of^slidea for the Bnkigh are w,ilh U,ie letter R.*' 

fUj w'coEtftd to tbe Mlowmg mdii, m., froBt 3' 4|/' rear W 

t Blocks for winch pear supplied in sots of six, vk, i 2 training, with thimblo ; 

witnout thimble s aud 2 running in and out. 


collar and split key on a gudgeon, 5, bolted to tlie side of the slide 
in rear ; the s|)iir wheel is driven by a pinion, /, secured by a collar 
and split key on a spindle, e, the latter being held in a bracket, a, 


Fig. 115. 



bolted on the end of the slide, and being worked by a winch handle. 
g. A metal guard covers the spur wheel and pinion. 

Wlien the slide is required as a traversing slide it is fitted with 
'' traversing'' gear, as follows : — A centre metal roller, A, Fig. 116 
(now made straight instead of curved on the sole), with eccentric 
axle, is supported in a bracket (now altered in form to suit the 
alteration in the roller) beneath the front bottom plate ; on the end 
of the axle there is a bevel pinion, B, into which another l^evel 
pinion, C, upon a cross shaft gears ; the cross shaft is held in a 
bracket bolted to the bottom plate and in another bolted beneath 
the side, and it has upon its extremity a loop, D, to receive the iron- 
pointed lever. By means of the latter the cross shaft is turned and 
the roller throw’ll in or out of gear, wdiile it 4s retained in either 
position by a key upon the sidcaiof tlie slide wliicli secures the 
vshafj. ■ ■ . 

The stop handspike in traversing is used against the rear 
flange of the front roller foot, wkich is made thick for the 
purpose. 

Pivot plates for a rear traversing bar are fitted to the rear of the 
slide when specially ordered. L^of 0,, § 2873. 

In the traversing slides of the '' Arab " and ^ Lily," an elongated 
metal flap (imadd4tion to the ordinary one/ ftr traversing lias been 
added, giving an increased distance of 9^' between the centres of the 
joint and pivot * 11016 ; the flap is fixed to a joint in rear of the 
ordinary one. ^ 
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it is formed of plate with a piece of angle iron riveted along the 
upper edge. 

The top plate is f'' thick, and is bolted over the head and 
front transom; it has a large slot in it to give access to the parts 
beneath. * 

The rear transom is of angle iron bolted to the re^ extremities 
of the sides. 

The front bottom plate is bolted beneath the sides about 10'^ 
from the head, and is slotted to admit of a centre metal roller being 
placed when the slide is used as a '' traversing ” one. The other 
bottom plate is slightly bent down and secured bj^ clips across the 
centre of the slide. 

The centre of the diagonal stay rests upon and is bolted to the 
latter bottom plate, and the extremities of its arms bolted to the 
girder sides. 

The block consists of a frame of angle iron over wliicl:^ a piece 
of plate iron is riveted ; it is bolted beneath the sides 14"' from their 
rear extremities. 

The flanged feet for the rollers consist each of a fore and hind 
flange; the latter for the rear rollers are in the form of simple 
hooks, which catch over the axles of the rollers, those for the front 
rollers have holes in them to receive the axles "in the usual way. 
The front flanged feet are bolted to and project from the sides, 
while those in rear are bolted to and project from the Mock. The 
rollers are of metal, conical in shape : the axles of the rear rollers 
are eccentric, and formed each with a loop to receive the iron- 
pointed lever. 

A guard plate, which serves as a pointer, is fitted over each 
rear roller, secured to small iron brackets attached to the flanges of 
the foot. 

The ends of the block and of the front bottom plate are shod 
%vith metal friction plates to take the bearing on the racers ; the 
spaces between the block and its friction plates are filled in 
with wood to prevent injury to the block by the lodgment of salt 
water.' 

The slide is fitted in the usual manner for the Elswick compressor, 
and has also the following fitments, xiamely : — 

Stops for the carriage when run out and on recoil. 

Metal stops under the sides in front for the stop handspike to 
bear against in traversing, 

Sabicu foot planks resting on tfie block and on the diagonal stay, 
folding platform attached to the rear of the slide. L. of C., 
§2946. 

A bollard, eyebolts, and winch gear, as in the slide for the 7'^ 
gun of 90 cwt. 

Metal joints with flaps, one for housing inboard on the head of 
the slide ; one, for pivoting, on the rear of tlie* block 

Pivot plates with pivot heads for the §tj;achment of pivot bars 
bolted upon* the* top plate; the pivot plates are now of increased 
thickness. L. jof C., § 2740. 

' A metal bracket bolted to the front bottom plate ^to receive the 
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eccentric axle of a centre roller wlieii tlie §lide is as. a. 

traversing/’ one ; upon the front of the bracket a small iron plate 
is fitted to prevent the axle from falling out in traversing ; the axle 
lias a loop upon the extremity for the iron-pointed lever. 

rVxletree hands to receive a traiisporting axle bolted beneath 
the sides ill front of the block. 

The slides for the Viper ’’ and Vixen” are special for those 
vessels* 

8'^ E.M.L OF 9 Tons Slide. 

This slide is ^similar to that for the 7‘'gun of tons, but the 
rear transom is of plate let into the sides and secured to them by 
knees ; a third bottom plate is also added beneath tins transom. 

The slide is now fitted with centre planks, wliich form a 
plnti\.)riii between the sides of the slide in rear, resting on blocks so 
as to rake the upper surface as high as the carriage willadinit. An 
opeiung covered by a movable plate is made through the planks to 
enable the rear pivot flap to he lifted. 

The slide is not fitted with winch gear, but instead with gear for 
running in and out, training and traversing. 

The running in and out gear is as follows (See Fig. 117, which 
is that of a 9" slide with two chains). 

An endless chain extends from front to rear of the inside of the 
slide on the«. left,* supported on chain wheels. 'I'lie lV(>nt cliaiu wheel 
is pinned to an adjusting soixov, a, by which it.s tension can be 
regulated, and the rear wheel keyed to a cro^ss shaft. Tlu‘. adjusting 
screw passes through the head of the slide and the foml transom, 
and is secured by Iavo nuts, a metal bearing or st)ckid. htdng bolted 
upon the front transom for it, in which arc placed in diii- rubber rings 
separated by washers. 

The cross shaft is made in two pieces cou])]ed togeilier by a 
cylinder and pins ; it passes through the girder sides and is supported 
by two metal brackets bolted upon the rea,r bottom plale ; it is 
worked by a winch handle, pinion, and spur wIkhT, outside the 
slide on either side. The spur wheel and pinion arecov(ax3d by a 
metal guard bolted to the slide, in which the bearing i'or the sjundle 
of the pinion is formed. Upon the inside of the spur wlicol, cast in 
one witli it, is a ratchet wheel in which a movable pawl, pi\''ofed to 
a socket on the side of the slide, gears. 

iVo small rnetaf brackets (not in Fig.) are bolted to the metal 
guard, in which the winch handled when not in use can lie. 

The training gear consists of the following ~ r 

A short longitudhial shaft, supported in a metal bearing upon 
the block, and in another upon the rear transom, has ki-yed upon 
its front extremity a metal pinion d, udiich gears in a metal rack 
upon the deck, and upon its rear extremity a, metal crown wheel, 
e, the latter of whicji is set in motion by a ]>iuiou and winch 
handle at the right side of the slide. The spindle of the pinion is 
held in a metal bracked bolted upon the end of thtf side of the 
slide ; an arrangehient to pawl it, and so fix the slide to any point 
m the deck, or gradually control its motion, is addecl, consisting of 
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a pawl wlieel, pawl, and screw break. The pawd wheel is in one 
with the spindle of the j)hiion, and the pawl is hinged to the 
bracket by a bolt \yitli a collar and keep pin. The screw break is 
in the form of a small bow or cramp, pivoted by a screw in the 

Tig. 117 . 
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centre on the metal bracket at the end of the slide, with the pawl 
wheel between its arms ; on one of the latter is a small proiectin? 
piece, and in the other a screw worked by a lever handle f 
attached by a fixed screw; under the projecting piece, and under 
the screw lying upon the pawl wheel are small friction pieces 
between which, when the lever handle is worked, the^ pawl 
wheel IS jammed and retained as desired. 

When the slide is fitted as a traversing slide, with a centre 
roller and traversing gear, an arrangement is made for throwing 
the training pmion out of gear with its rack while the slide is 
being traversed, c. 


Fig. 118 . 





Ihe framing pinion, d, Fig. 118, is a clutch pinion which can 
slide upon its shaft and is worked by a lever with crank held 
m a inetal bearing under the right side of the slide, and haS 
upon Its outei extremity a socket, n, in which the iron-pointed 
lever fits to move It by ; a. pin is added to secure the socket with 
the training pinion either in or out of crear. 

The traversing gear is combined wfth the runniiin- in and out 
gear so that tlie .same winches work both; it consists of a lon» 
ding along the left of the slide and passing 
out tlirough the head, supported in metal brackets Unon tbe 

fS/lwTfJtf 1*^'® "" traversing pinion, 

, Fig. 119, IS fitted, and upon the other extremity a bei'el wheel 
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ph) 'which a bevel pinion k 
™ °dt gear works. 
Wken it IS required to traverse the 
upon Its shaft and the training pinior 
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. 9'' liMX. OF 12 Tons SFdmcE Slide. 

This slide is similar to the preceding, and fitted for the Elswick 
compressor and with running in and out and training gear, l)ut the 
running in and out gear has two endless chains, one on each side 

of the slide, (feee % 117). 

Traversing 9^^ slides have a diflerent arrangement of traversing 
and training gear to that described for the 8'^ slide. It is as 
follows: — 

A long shaft; a, Fig. 120, extending the length of the slide 
from the front tensom, takes the place of the short training shaft, 
being worked in tire same manner as the latter, but with the addi- 
tion of a second pinion and winch handle on tlic left, similar to 
that on the right, but with a longer spindle. Upon the long shaft 
two pin|ons are keyed, one &, just beliind the the front bottom 
plate, aiid the other c, just behind the rear block, the former 
gearing in a traversing pinion d, and the latter in a training pinion e. 

As these pinions must not both he in gear with their racks on 
the deck at the same time, each is held in a bracket which is 
pivoted on the shaft, and can he raised or lo%vercd as required, 
thereby lifting the pinion out of or lowering it into its rack. 
The bracket of the training pinion has a lover g projecting to 
the side of the slide, with a handle at the end for moving it by, 
while the ^^braclcet of the traversing pinion has meri^ly a handle 
h The lever of the training pinion 1.)vacket is secured in any 
required ]K)sition by a keep pin outside the right side of the 
slide, and the bracket of the traversing pinion l>y a keep pin 
inside the same side. 

These slides are now fitted with centre planks, similarly to tile- 
s'^ slides. 

Two hydraulic buffers, the piston rods of which are in tension 
during recoil, have been fitted to each of the slides of the '' In- 
vincible ; ” one buffer being attached to tlio outside of each side of 
the slide at the front. 

The buffer cylinder is of steel, 5^' external diameter, and about 
Y thick. The front end of the cylinder is screwed into a wrought- 
iron front cap, formed in one forging w.ith a bracket, whicli is 
attached to a sui)porting bracket, bolted to the slide, at the head. 
A metal bracket j:o support the rear end of the cylinder, is 
bolted to the outside of the slide; to this bracket the buffer is 
secured by a holding-down bafid. 

The piston rod passes through the rear cap, its rear pnd is 
attached to a bracket on the outside of the carriage at the rear; 
the rod pulls out on recoil There are tliree holes in the piston, 
diameter. The stuffing box in the rear cap is packed with a 
cup leather ; an inner screw gland of metal ; white cotton rope ; 
and an outer screrv gland, similarly to the buffer of the B.L. 4" 
Fig. 128, p. 407. r r 

A slip is %llowed on the piston rod of I'" 10*5^"; regulated by a 
collar attached to the rod by two set screws. 

^ ^Woryng contents of cylinder, 7| quarts. To prepare for firing 
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the tuffer should be filled with the carriage run out to the front 
stops and IJ pints drawn off. 

Hangers for drip pan Ho. 4 for the glands and run-off cocks are 
attached to the outside of the slide at the position of the front and 
rear caps. • 

9" E.M.L. OF 12 Tons Slide, Maek I, “ Audacious ” Type. 

This slide is similar to the service pattern just described, but 9"E.M..L._oE 
has the roller flanges placed immediately under the sides, the latter ^ slide, 

being slightly recessed to admit the rollers. The rear rollers are „ ” 

hollow-soled or grooved to run upon ribs on tM racer, in order to type, 
assist the pivot and pivot bars; they are not eccentric, and are 
secured in their flanged feet in the same manner as the front 
rollers. A tie bar is also added across the slide from one axle to 
the other of these rollers. • 

The training shaft hes central, in the slide, and is worked by a 
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pinion and winch handle at each side, an additional toothed wheel 
a and pinion h being introduced to increase the gain of power, the 
former on the end of the spindle of the pinion, and the latter in a 
bracket upon the guard over the running in and out spur wheel. 
The brake arrangement is fitted in a bracket bolted to the’ rear 
transom instead of on the end o£ the shde. 

The seeming flap is hinged to a joint bolted to the rear bottom 
pkte on one side of the centre line. 

A holding-down hook, for the purpose of securing the slide in 
a seaway and also assisting the pivot in recoil, is bolted to the 
bottom plate ; it catches under the projecting hp of a racer secured 
to the deck. 

Hie slides are fitted as “fight” or “lef!,” the brake on the 
training gear, and the securing flap beiflg* on the right side of 
left slides, and oh the left side of right slides. • 

Spare shdeg of this type are made to be capable of being 
used either as right or left. They have on both 'side ^tinos 
(M.O.) 2 0 2 “ 
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for a brake bracket, and a joint for a securing flap, and these 
can be arranged as may be required. 

The upper deck slides of the "Invincible” have been fitted 
with nydraulic buffers, similarly to the main deck slides, p. 390. 
The buffers are^not interchangeable with those of the main deck 
slides ; the cylinders and piston rods of the upper deck slides 
being shorter, the working contents, 7 quarts ; and the slip allowed 
on the piston rods, 2' 4‘5". 

This type of slide is suitable for the upper decks of the 
“ Audacious," “ Imfincible,” " Triumph,” " Iron Duke,” and " Swift- 
sure.” ,, 

9" E.M.L. OF 12 Tons Slide, " SultIn ” Type.* 

The main difference between the “ Sultan ” and the service 
slide is tlib greater height of the former. 

The slide is formed of two girder sides, 10" deep by 5" wide in 
the flange, as in the service pattern, bent round in front in the 
same manner, and there secured together by a connecting plate 
on the inside, and by the bracket for the bolt of the pivot bars 
outside. The transom between the rear ends of the sides is of 
plate riveted to arf angle-iron frame, and the sides are further 
united by three bottom plates, one under tlie head, one under the 
transom, and o'ue about 3' from the rear end of the slide. 

The flanged feet for the front rollers are each in one piece, 
bolted under the bottom plate, so as to bring the rollers under the 
sides. The flanged feet for the roar rollers are made in two parts, 
the front flange of each bolted to the centre bottom plate, and the 
rear flange directly to the side. The rollers are similar to those 
for the “ Audacious.” 

The slide is fitted for the bow compressor by having two 
tapered plates 7" deep secured by keep pins on gudgeons, which 
are bolted to the outer side of each girder side, and by having the 
space between the flanges of each girder side, both inside and out- 
side, for the length of the plates, filled in with sabicu, secured by 
screws. 

Upon the inside of the head of the slide a buffer plate is 
bolted, to which a. wooden buffer block, with four plates of india- 
rubber intervening, is attached by two bolts to receive the carriage 
when run out. Two similar small buffers (with five india-rubber 
plates) are attached to iron stopS*bolted to the rear bottom plate, 
one at each side, to receive the carriage on recoil. 

The slide is fitted with running in and out gear, as already 'de- 
scribed, but having a single chain only upon the left (as in the 8" 
service pattern), and the cross shaft for the chain wheel in one 
piece, with the spur wheels secured upon its extremities by keys. 

The training shaft lies central 4n the slide, as in the 9" slide 
for the "Audacious,” 8,nd is worked, as in that, by two levers, 
■ with a second ■wheel and pinion for each to increase the gain of 
power. The shaft is supported in front in a semicircular-shaped 

J *11118 sMe is sttijtaUe for tie "Sultan," " EieeHent,” “ Cambridge,” 
Nelson, " and "Norfhampfion.’’ 
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plate riveted by means of angle iron to tlie under side of the 
centre bottom plate. 

The slide is fitted with two central foot-planks. 


Kg. 122. 



Traversing slides have the combined training and traversing 
gear, as described for the 9'' service pattern slide, with the diffe- 
rence that the centre front roller A, Mg. 122, is connected with the 
traversing pinion B, and both are thrown in and out of action by 
the same operation. This is effected by placing the connected 
roller and pinion on an eccentric %xle G, having a mitre pinion D, 
on its rear extremity. In this pinion another mitre pinion E, on. 
the'^end of a short cross shaft, which projects at the side of the 
slide, gears, while on the projecting end of the shaft there is a 
loop to take the iron-pointed lever. As the shaft is turned it 
raises or lowers the roller and traversing pinion, and the latter are 
secured either in or out of gear by pinning the shaft to a small 
bracket outside the side of the slide. 

A holding^dovsn hook, similar to that dli*the 9^^ slide for the 
Audacious/* but not rigidly bolted to the slide, is •fitted upon the 
head of the slide ; it is retained when in action by means of a 
b6lt. A sabicu foot plank is fixed down the centre of the slijjp. 


9^^ llMJj, OF 12 Tons Slide, Ealeigii Tite.^ 

This slide is similar to that for- the “Sultan/' but is fitted to 
traverse on a turn table. A solid beam of iron, 3^' tliick by 10^' 
wide, is bolted^' beneath the girder sides near the centre, to 
which is fixed a differential hydraulic jack (Tang}afs) worked by 
a lever at the side of the slide. On the turntable, beneath the 
rani of the jack, there is a socket for the ram to eaiter. When 
the jack is worked, and the ram made to bear in the socket, the 
training rollers ar^ relieved of the weight of the slide., and the 
latter, the turntable moving with it, is then moved as required 
by the traversing g4ir. When the slide is, in its now position 
the jack is again worked to take the weight oif the ram, and to 
withdraw the latter from the socket on the turntable. A metal 
bracket is<^- attached to the rear flange of tlic rear roller foot, 
which receives a holt for securing tlie slide on the turntable pre- 
vious to trai'ersing. 

9'" E.M.L. OF 12 Tons Slide, “ Shannon/* 

The broadside slide is a modification of that of the “ Sultan/* 
It has 3® instead of d-J® slope, is lower in front, and the training 
deck pinion piade to gear into a rack liiish with the rear racer. 

The rear filers are without grooves; the front deck pivot is 
made portable, moved by a short lever and handle, and kept in or 
out of position by a stop. 

Ill the traversing slide the roar rollers are grooved ; the slide is 
fitted with a front holding-down hook, made short to cltjar the 
deck racer, which is flush, and with drop bolts to secure it to the 
turntable, but not with a hydraulic lift ; it has a pivot bar, but no 
front or rear pivot flap. 

9'^ E.M.L. OF 12 Tons Slide, foe “ Lokd CLYDE/*t 

This slide is similar to the service, but is fitted with traversing 
gear similar to that for the “ Sultan ** type. 

9" E.MX. OF 12 Tons Slide, foe “ Plucky/* 

This is similar to the 10^' gunboat slide, but is fitted for the 
E.O.O. compressor. 

' '.'V ■; 

10" E.M.L. OF 18 Tons Slide, Mark I. “ Sultan ” Type. 

This slide is similar in contraction to the 9" slide for the 
“ Sultan," and fitted like it for the bow compressor. The girder 
sides axe Ilf" deep hy 5|" wide in the flange, slope 1|°, and are 
connected hy a front transom and top plate in addition to the three 
" bottom plates and rear transoms, and the front as well as the rear 
'■ rollers are grooved. 

The front buffer to receive the carriage, when run out is similar 
to the front buffer of the'9" slide, hut with six india-rubber plates; 

, it is attached to .the front transom. The rear Buffer is also of 


This slide is suitable for the “ Ealeigh and the ** Shah. 
t sHde'^ is suitable to the “Lord Clyde/* “Achilles/* “Agincouxt/* 
“Minotaur/* “Northumberland/* and “Lord Warden/’ 


similar forni; with eight plates, and is attached to a stay of plate 
iron bolted to the rear bottom plate by means of angle iron, and to 
a top plate which lies over and is bolted to the rear transom. An 
iron stop is also bolted to each girder side to receive the carriage 
when the rear buffer has been compressed 4''^. • 

A side step is bolted, on each side of the slide, to iron brackets 
for the purpose, and a folding step is j)laced at the rear of the slide 
attached to two brackets bolted to and projecting from the rear 
bottom plate. ® 

The slide is fitted with running in and out .^nd training gear 
similar to that of the 9^' slide, '' Sultan ” type, J)ut the running in 
and out gear has chains, &c., and the crown wheel of the 
training gear is of cast iron instead of metal ; the latter gear is 
also without the additional wheel and pinion for gain of p) 0 wer. 

The semicircular x^late to which the front bearing bracSet of the 
training shaft is attached, is bolted to the girder sides a little in 
front of the second bottom plate. 

Two hydraulic buffers are fitted one on each side of the training 
shaft. 

The buffers are 6'' in internal diameter, and allow a recoil of 
6', the holes in the piston are *6" in diametei*. • 

Traversing slides are not fitted with traversing gear, but are 
traversed on small turntables in a somewhat similar nmnner to the 
.9^^ traversing slides, " Ealeigh type. A built-up iron beam is fixed 
across the slide beneath the sides, to which the hydraulic jack is ♦ 
attached, in such a position that when the gun is run in and the 
pump worked the front end of the slide is raised off the deck, and 
the whole weight borne on the turntable, which is then traversed 
by means of winches, as desired. They are fitted with additional 
power to the training gear, and with a brake on the rear racer 
similar to that of the 10''' " Temeraire type. 

The buffers for traversing slides have a slip of 9;^" on their 
piston rods, as the gun must be run further in so that the muzzle 
naay clear the ship’s side ; the holes in their pistons are *57" in 
diameter. 

10" E.M.L. 18 Ton Slides foe " Heecules." 

The slides are similar to those of the " Sultan ’’ type, but are 3" 
less in height, which involves difference in the depth of the 
rolier flanges, in the shape of the holding down hook, and in the 
depth of the front bearing plate of the training shaft. 

The width between-the centres of the hydraulic buffers is 3" 
greater, and between the sprocket wheels 1|-" less, 

10" E.M.L. OF 18 Tons^Slide, for "Temeraire." 

The slide Is sffnilar to that for the "Hercules/’ but with the 
radii of the racers reduced to o' 11|" in front and to 15' 2|" in lo tom dide, 
rear, with additional power to the training gear and with- the brake Mark l, 
gear modified, so as to double the frictional resistance.* Thejatter T 





L. of C.. is arranged as follows The brake, wheel, Fig. 123, is divided into 
§2803. two discs A, A, with feathers to allow of their sliding upon the 
pinion shaft B. Between the discs a circular friction plate C, is 


a 


12 :^ 



attached to the supporting hracket of the shaft ; against this the 
discs are pressed by the cramp D and friction segments E, four 
frictional surfaces being thus subjected to pressure. 

The bow’' and stern slides for the Temerairo ” are of the 
Alexandra " type. 

10'' E.M.L. OF" 18 Tons Slide, ‘‘ Alf.xandiia” TYPXii.^ 

^ This slide is similar to the Temeraire broadside, but is fitted 
with a brake on the rear racer. ^ 

The brake consists of two similar parts, each nipping the racer 
independently of the other. Each consists of a cramp similar in 
general form and arrangement to that of the brake on "the training 
gear, the rib of the racer taking the place of the pawl wheel Each 
is worked by a lever 3" long, moving in a vertical plane, which fits 
on a short longitudinal ^fjindle at the rear of the slide. On the 
front end of this gpindle is a short arm at right angles to it, and 
, there' is a similar arm on the screw of the cramp, tliese two arms 

' -" ■ »' ■ “ ' ■■■ L-:.*.,. ^ , 

^ Blidb i» suitahlB f0r fcht ** Alexasidra,** ** Nekoa/* and ** NorthamptoB*’* 


S97 


having screws pivoted to them which are connected by an adjusting 
nut. When the levers are forced towards the centre of the slide, 
the screws of the cramps are turned, and the rib of the racer is 
grippled between the friction pieces. ^ «»■ 

A movable platform is attached in rear of th^ slide for con- 
venience in working the levers. 

10'' E.M.L. or 18 ToiiTS Slide roK Shannon.’’ 

This differs from the Temeraire ” slide only in having a shorter 
holding down hook. ' 

#' 

10" RM.L. of 18 Tons Slide for Upper Deck Superb.’^ 

This slide is similar to the '' Temeraire" type, but it is one foot 
shorter and the chains, traversing shaft, compressor bars and shaft 
on rear racer brake are shortened to suit the slide. 


10" E.M.L. OF 18 Tons Slide, Gunboat. 

Each slide of the above description is special to the particular 
vessel for which it is intended, owing to the difference between the 
deck fittings of vessels of tliis class. ^ 

The slide is similar in the construction of the fmni^ to the 10" Marker, for^ 
^‘Sultan" type, and fitted for the bow compressor. It has no gunboats, 
rollers, but the sides are supported at the requii'ed slope of 3 by 
forged iron stays or brackets under each, each stay at one side 
being connected with the corresponding stay of the other side ^ 
by a tie bar. Beneath the head of the slide and beneath the 
stays metal friction plates are secured to take the bearing on 
the racers. 

The slide is pivoted near the front immediately under the 
centre of gravity of the system when the carriage is run out, a 
pivot plate for the purpose being bolted across beneath the sides. 

A folding step is attached to the shde in rear, but there are 
no side steps. 

Eor the breeching rope to bear against a wood cushion is 
fitted round the head of the slide, and at each side a metal 
loop is bolted over it, through which the rope passes to the 
carriage. • • 

Upon the head of the slide a loading derrick is pivoted, a plate 
for the purpose, on each side, being secured to the cushion and the 
giraer side. 

The slide is not fitted with running in and out, training, or 
traversing gear, but for running the carriage in, two metal sheaves 
are pivoted in a metal bracket bolted on the rear bottom plate ; 
through these sheaves and through two corresponding ones on the 
carriage a fall is rove and worked by a steam winch. On one side 
of the metaUbraaket a bollard with a hool? ft fixed. 

A fixed iron securing flap* is attached to the eonnecting bar of 
the rear side stays. 

* Elongated holes are cut in the plate of tiie front* transom for 
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the ends of the piston rods of the hydraulic buffers; and strengthen- 
ing plates with india-rubber-pads are attached to the front of the 
transom, the nuts striking them on recoil. 

11" E.M.L. OF 25 Tons Slide, “Temeraire” Type.* 

The sides of this slide are huilt up of plate and tee iron to form 
girders 18" deep by 6|" wide in the flange. 

The slide is fitted for the bow compressor, with the compressor 
bars 'on the inside of each side. 

It is also fitted with running in and out a».d training gear. 

In the former the spur wheels on the chain wheel shaft are in- 
side the girders, and the power passes to 'each of them from a 
pinion on the winch handle spindlo through two pairs of wheels 
and pinions en intermediate spindles ; this arrangeiuent consider- 
ably increasing the gain of power as compared with that of the 
10" slides. 

In the training gear, in order to increase the gain of power, the 
crown wheel (of metal) is not placed on the training shaft, but 
upon a spindle above it, while a pinion on the spindle gears into a 
metal bevel wheel iy»ou the cud of the shaft. 

The brake of the rear racer is the same us that for the 10" 
“ Temeraire,’' but the levers are 3' C" long, aud are bent to clear 
the winch handles. 

The position of the hydraulic buffers is the nwerse of that 
usually adopted, the cylinders being attached to the head of the 
slide, aud the piston made to pull out on recoil : to admit of the 
gun recoiling to the full extent, a slip of 15" is given on the rods. 
The buffers are 4" iu internal diameter, aud the holes in the pistons 
are -3" 

A movable platform, for use in working the racer brakes is 
attached in rear, and also a firing platform with a side step. 

A pointer made to act also as a guard for the rear roller is 
fitted on each side.. 

12"E.M.L. OF 25 Tons Slides " Bf.lleislb ” Type. 

These slides, built by the Elswick Ordnance Company for the 
“BeUeisle” and “ Orion" are of the same general construction as 
slides for 10" guns. ' ■ 

Their sides have been strengtheaed by wrought-iron plates bolted 
to the webs of the girders. 

They are fitted for the bow compressor, and the training and 
the running in and out gears are similarly arranged to those of the 
9" “ Sultan "sHdes. 

Both front and rear roEers are grooved, and brakes to act on the 
rib of the rear racer ar% fitted as in,10" slides of the « Temeraire” 
type. 

They are also fittdd^with hydraulic buffers/ 6"' in internsd 
(Jiaaneter, and having *45^’^ holes in their pistons. 

The front buffer to receive the carriage when ruh out consists 

^ " " ' - - - V- I- I I 

^ ♦ TMs slide is also suitable for the ** Aloxaadra.” 



•of a wood block witli three spindles, on each of which are strung 
six india-rubber rings, thin plates of iron with holes for the spindles 
separating each pair of rings ; the rear buffer is similar, bu^ has 
four sj)indles, each with nine india-rubber rings. 

• 

Slides m Tubbets. 

The slides for turret carriages are fixtures or parts of the turret ; Slides in 
the sides sre formed of two upright plates with a piece of tee iron 
riveted between them at top, the flange of which forms the bearing 
surface for the carriage, and at the bottom they are connected to the 
deck by angle iron. \ ^ 

In the Devastation,” as mentioned, page 377, the hydraulic lift 
for the carriage is part of the turret, and there are two rams ; the 
cisterns with pumps, for these rams are bolted, one to tlie^i'ont and 
the other to the rear on the inside of the outer side of the slide, 
their spindles passing through the side and worked in the usual 
manner. An arrangement, however, is added by which both 
pumps can be made to act simultaneously upon either ram, and 
thus decrease the labour of lifting. The arrangement consists in 
placing on the slide, midway between the cisterns, a valve case 
with suitable valves and connecting pipes. * 

Two pipes on each side run into the lower part»of the case, 
through the outer one the water comes from the pump in one of the 
cisterns, the inner pipe leading to one of the rams. The pipes from « 
the cisterns are always- open, those to the rams can each be closed 
by a screw plug, and these plugs have small pinions on them -which 
gear into each other, so that when one plug is unscrew^ed to open 
the passage to one ram, the other plug is screwed home and closes 
the passage to the other ram. 

Thus, %vhen the pumj>s are worked to give pressure to one ram 
the pressure is cut off from the other, and whenever the pumps are 
worked, the pressure passes to one ram or the other, providing only 
the lowering plug is home ; tliis is in the upper part of the case, and 
has a pipe from it to each cistern and one down to the pressure pipes 
in the lower j)art of the case ; when the plug is unscrewed the water 
can return to both cisterns, when screwed home to neither. If one 
pump only is used to raise a ram, the effect as regards the other 
pump is merely to transmit the pressure as Sir as its outlet valve, 
but no further. 

^The running in and out gear is worked outside the turret by 
several winch handles, in order to admit of a sufficient number of 
men being employed ; while by means of a clutch the shaft of the 
gear of one slide may be connected with that of the other, so that if 
necessary the winch handles at both sides of the turret of both 
slides) may be applied to run in*tlie same carnage. 

Two hydraulic buffers have been fitted jinderneath each carriage 
with the pi^on •rods in tension during recoil. The cylinders lie 
imderneath the front of the carriage, and are suppof ted on two metal 
brackets on the floor of the turret, to which they are secured by 
wrought-iron holding down bands. The front cap of Sach bj.ffer is 
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connected with the wall of the turret by a wrought-iron tie rod 1'6" 
in diameter, one end of which screws into the cap, the other being 
secured to the wall by two nuts. The piston has four holes, 1" in 
diansrcter. The 'packing of the piston rod consists of a U leather 
ring with two ?netal rings, and cotton rope packing with a metal 
screw gland. There is a hollow nxetal plug screwed into the front 
cap, into which one end of a copper pipe is screwed ; the other end 
is screwed into a run-off cock, which is secured to the turret by a 
wrought iron plate, with screws. A wrought iron bracket to hold 
a drip pan for the run-off cock is attached to the turret underneath, 
and a bracket to*liold the drip pan for the gland is attached to the 
front metal supportkag bracket. Both drip pf.ns are No. 5. 

Similar buffers have been fitted for the 35 ton carriages of the 
“ Thunderer.” 


CHAPTER IV.— MOUNTING FOR B.L. GUNS. 


The following are the naval mountings for B.L. guns 
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6" B.L. 4.BMBTSONG CaJIKIAOE AJJD SLIUE. 

The brackets consist *Df steel plates riveted to a wrought iron 
frame. Each bracket is fitted with three wrought iron grooved 
rollers, having steel axles,a gunmetal breeching bush, near the front, 
a capsquare o& gunmetal, and a P.B. trunnion bearing. 
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The compressor gear is similar to that on tlic CT-jir. ll.M.L 
carriage., Mark V. There are 11 hanging plates. 

The elevating gear is fitted on the left side of the carriage. It 
consists of a handwheel and pinion, on one sliaft, driAing a spur 
wheel and steel iiiniou on a second shaft, the ihiiion l)eiug geared to 
the elevating arc. A cone clutch is arranged lielween the elevating 
spindle and the spur wheel, and is kept in action hy a sprin? 
washer and nut, with split, key. A cramp hra,ke acts njioii the spur 
wheel. The elevating arc is of cast steel, and is secured (i,) tlio gun 



hy two steel pivots. It is graduated on the .side and Iniek, and the 
carriage is fitted with anadjustahle meta l pointer. The carriage lias 
front and rear clips holted under tlio Iwtiom plate ; also a .stop to 
act against volute 'Springs on the .slide, and' a block of wood inside 
the rear transom to prevent the breech t)f gun fouling the slide gear 
at extreme elevation. 

The Sides of the slide are of steel girder coimcctcd by cross 
plates, and front and rear transoms. They are formed each with a 
V shaped rib on the centre of the top flange, to act as a guide to the 
carriage rollers. 

Kg. 121a. 


The slide is supported on gumnetal rollcRS, jvrmanontly in 
action ; arranged in groups of three each. They run on steel axles, 
secured in gunmetal bearings, Fig. 124a, by metal stojis (f) retained 
under the axles by Hexagonal headed screws (w). The ends of the 
axles are slightly rounded. The rollers are not radial, but have 
their axles parallel to the centre hne of the slide. 

The centres ffront rollers are 1' 5" apart, 
of the prear „ 3' 6" „ 

The compressor gear consists of ton .steel Ijars .suiiportoil on a 
steel pin in front, and a wrought iron pin in rear, and hu.s a tripper 
on the right side. ^ ^ 

The training gear consists of a pinion geared "with a rack in the 
deck, driven b;^ a worm acting on a worm wheel. Power is trans- 
mitted from^ winch handles through train of spur gear, held in 
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vertical guards at the rear of the slide, to the worm shaft. The 
winch handles are secured on their shafts by set screws. The winch 
handle pinions are controlled by cramp brakes. The deck pinion is 
taken out of gear with the rack by drawing the shaft and pin^^ to 
the rear, and there securing them by a link and key. The tr^ming 


Pig. 124e. 



shaft {cl) Fig. 124 b, Iras a metal cap) (f) with two handles, which can 
revolve freely with respect to the shaft, if wrought iron pin (y) 
attached by a chain and loop to the rear transom^ when passed 
through the link (c) and the lugs in the cap retain tlie deck pinion 
in gear. The deck pinion is scured out of gear by withdrawing the 
shaft until the hole (n) is in line with a similar hole in the collar (o) 
and inserting the pin (y). 

The front and rear stops consist of wrought iron knees secured 
to the web of the girders, each supporting a volute spuing and 
spnndle. 

The front loops are jointed to fol(J towards the front, when not 
required, by the removal of a pin. 

A pointer is fixed to the outside of the gunmetal bearing of the 
rear roller on the left side to indicate the angle of training. 

Bkoadside Mountings. 

B.L. OF 13 AND 22 owT. Caeriage and Slide. Mark IL 

This carriage, Figs. 125, 126, is formed by a single metal casting, 
consisting of two hollow brac’Jjets connected in front by a hollow 
transom. 

The trunnions of the gun rest in trunnion bearings in the 
brackets, and are completely enclosed by metal capscpuares ; each 
trunnion capsquare is formed with flanges which fit in undercut 
slots in the brackets, the capsquare is slid into its place from the 
outside, and secured by a steel key which passes through a hole in 
the flange of the capsquare alid into one in* the bracket. This key 
is at the ^nd a brass chain, attachedft# the capsquare by a split 
pin. « 

The under surface of the brackets are planed ; they slide, during 
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Fig. 126 , 



formed front and rear on tlie outside. Tnese clip the upper flanges 
of the side'frames of the slide. 

A loop is formed on the outsidS of each bracket, and there is also 
a third loop under the transom. These form part of the casting. 
Each bracket forms the cylinder of a hydraulic buffer, A piston 
and piston rod works in each cylinder, the front ends of the piston 
rods being attached to the front of the slide. The piston rods are 
therefore in tension during recoil. 

The cylinders are closed in# rear by screw caps. In each cap 
there is a recess in which a gutta-percha msjier is laid, which when 
the cap is screwed home enters a corresponding recess in the end of 
the cylinder, an<| makes the joint tight. There are slots on the outer 
face of the cap to facilitate screwing it home. ^ 

The cap for the right hand cylinder is of metal, that for tie left 
(M.O.) ' , , 2d 


of wroiiglit iron, and lias a screwed spiiullo in’ojoetnig trom its rear 
foce, forllie attacliment of the elevating bracket . 

TLie two cylinders are connected by ]>assages wliit'Ji ani drilhal 
ill ‘che transom, and closed by four gunmelal sen^w plugs with 
leather ivashers^ There is a lilling hole in top oT eaeh iwlinder iu 
rear, (?lose<l by a wrought iron screw plug witli leather waslier. To 
ein])ty the eylinilers it is necessary to reniovi^ ilu'st' plujye and a, Iso 
one oi: the plugs in tlio transom, which serve as <lra,v~oir eoi'.ks. 

The evlinders are tested before issue to a pressure uf l,ddO lbs. 
on file square inch. 

An in,scri})tioii plate is attaclied to tlie outside of the cyliiuler 
with the ibllowiiigAfistruetM^^^ 

4 inch B.L. gun. ^ 

Vavasseur. . 
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^ - Ihiifer oil, pints, Tt. 

To prepare -for firing:— 

Fill the buffer, when the carriage is one ineli froin tlu? front stops,, 
and witlidraw, if necessary, sufficient to allow the carriage to run 
out gently to within a of stops. 

On emergency any lubricating oil, or where there is no danger 
of frost, waiter may, be used. 

Each piston is made of steel, in one forging with its piston rod 
The piston' is . 51'' diameter, and is 1*25" thick a.t tiie centre, 
beveled off on the rear face to a thickness of 1" at. the edge. In 
the edge of the piston, Fig. 127a, there im\ four curved groovt^s or 
openings, for the passage of tlio oil during niuliou of the carriage. 

Fig. m. 




^ A metal ring 1" thick and 51" diameter, called a rotating valve. 
Fig. 127 b, fits on the piston tod, just in front of the piston. This 
ring can turn freely round the i,iod, but cannot move along it, being 
kept in its place by a wrought iron nut serew’cd on the piston rod 
and secured by a pin. There are four grooves on the edge of the 
valve, differing in form from those on the piston. There is also a 
stud or projection on the edge of valve 4 5" deep and -75" wide, 
which works in a spiral groove in the cylinder. As tlie gim recoils 
and the carriage moves back over the piston rod, the valvar is forced 
to rotate. The piston is preventcil from rotating witli the valve by 
its attachment to the"' slide, and thus the area -of the openings for 
the passage of the oil is continually varying during recoil The 
piston is adjusted so that the rotation of the valve may, at the 
compaencement of the motion, slightly increase the area of the open- 
ings, and afterwards gradually diminish it to tlie end of the recoil. 


The piston is set so as to completely close the valye at 12'^ 
recoil. This gires a recoil of about 10 in practice. 

The spiral grooves commence at 1'2'' to the right of the 
vertical line on the rear face of both cylinders, they have #fight 
handed twist, and a pitch of rifling of 1 in 8 on tl^e circiimierence/ 
ecj[ual to one turn in 128T7''. 

The piston rod is 2*25'' diameter, but at the front where it passes 
through a lug on the slide, it is 2" diameter. The length of the 
bearing for the rod in the slide is 3*5'''. The rod is secured by a 
wnnuglit iron nut screwed on it in front of the lug. The screw 
thread on the rod for this nut is 2*5" long, Hx threads to the 
inch. The nut is 2"^ long. 

The piston and r<^d were originally prevented from turning by a 
W'rought iron set screw, which is screwed into the lug on the slide 
from the inside, and enters the piston rod. . • 

Since February 1885, the piston rod has been prevented from 
turning by a flat steel key, dovetailed vertically into a recess on the 
rear face of the lug and secured by a small set screw ; the end of- 
the key entering a key way cut in the piston rod. 

The total length of the piston rod is 32*05/' 


Fig. 128. - 

• • 



In the front end of each cylinder, a stuffing box, Fig. 128, is 
formed, through which the piston rod passes. A leather packing 
ring greased with tallow is placed in the end of the stuffing box 
with its rim resting on a shoulder of the box, it is kept firmly down, 
on this shoulder by an inner screw gland ef metal, which screws 
into the stuffing ^ox. In a recess in the gland the packing is placed. 

The packing consists of cotton twisted into three plaits of five 
strands each. It is saturated with tallow, bojind at the end, about 
(M.a) 2 n 
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seven turns taken round the piston rod, and forced tightly into the 
recess in the inner gland. A metal outer gland is then screwed 
doTO on the packing till its rim comes to within of the rim of 
the inner gland. 

A spanner. Fig. 129, is issued for the glands and caps. This is 
spanner, hydraulic buffer, No. 9, Mark II, gland and cap, Vavasseur’s, 
B.L.5"and4". 


The jaws A are for the outer and inner gland screws. The 
tongue 0 for the rear caps of the cylinders. 

This spanner is made either of wrought-iron or malleable cast- 
iron. 

Mark I spanner was intended to be also suitable for the outer 
gland screw of the 5 " carriage, and was formed with a recess between 
the jaws A, and also with a nib, which in many cases has been 
ground off before issue, it having been found not to be reqtured. 

The carriage is fitted with elevating gear on the left side only. 


ElevatiBg 
gear. Fig* 130, 



The gear consists of : — 

An arc. ^ 

A pinion with spindle. " 

A bracket, spindle pinion, elevating. ^ 

A worm wheel, with two friction cones. 

A sliding "worm spindle, with handwheel and worm. 

The arc is of forged steel, and is rigidly attached to the gun 
The arc for the 22 cwt. gun has teeth on its face, that for the 13 
cwt. has teeth on the back. Eadius of the pitch for the 22 cwt. 

for the 13 cyrt. 21*9^'. Both arcs are graduated in degrees 
irom 20° elevation to 30° depression. SmalFlr graduations on the 
arcs read to invervals of 10'. 

The elevating bracket consists of a single metal casting, con- 
taining bearings both for the pinion spindle and the w^rm spindle. 
It is secured on the shank of the cylinder cap by a wrought-iron 
nut ; it is also attached to the left bracket of the carriage by two 
screws on the outside. 

The spindle is of steel 1*5" diameter and 6'7'^long. It rests 
in its bearing in the elevating bracket. 

The pinion is of steel, 12 teeth, radius 3-82"; it gears with the 
teeth of the arc, and is secured on the inside end of the spindle 
by a screw, which is screwed into a hole drilled f)artly in the 
pinion and partly in the spindle. 

The worm wheel consists of a metal band B, Fig. 130, with 24 
teeth, diameter 5*3". The band rests on the two friction cones 
which fit on the spindle inside it. 

The inner cone has two feathers on the interior, which fit into 
featherways on the spindle. It length is *65" diameter at base 
3*4", at head 2*75" 

It has a hollow screwed stalk, at the base of which is a ring with 
a featherway. The stalk is 1*75 diameter, *75" long, and has 10 
tlireads to the inch. 

The outer cone is the same diameter at the head and base as 
the inner, it is *5" long, and has a hollow projection on it which fits 
on the ring on the inner, a feather on the outer cone working in the 
featherway on the inner. 

The cones are forced into the worm wheel, by one nut E on the 
stalk ofiSie inner cone, and two nuts F, H, on the spindle. 

The worm wheel gears with E metal worm, which is hollow and 
fits on the spindle, a feather on the worm working in a long 
featherway in the spindle. The worm must, therefore, turn with 
the spindle, but can slide freely along it. The worm is kept in 
gear with the worm wheel by the elevating bracket, which partly 
surrounds it. The worm spindle passes through the bracket, and 
it is held in a bearing attached to the slide. On recoil the 
elevating bracket slides along the spi^dje, carrying the worm 
with it. *• * 

The worm spindle is of steel 1*5" diameter and 38*25" long. It 
is retained in its bearings by two collars, one screweji on the front 
end, the other pinned either in front or rear St the bearing according 



as the shaft is secured for housing or action. Tho securing pin is 
attached to the collar by a brass chain. 

4 , handwheel is secured on the eud of tho shaft, a featherway 
ill the' wheel fitting on feather on shaft. The wheel is 12" in 
diainoter. Its rim is of seamless brass tube 1" bore, and -Jj|" thick, 
it has four metal radial arms and a wrought-iron handle. The 
arms are riveted to tlie rim by four brass rivets. 

A metal pointer is fixed by lui iron holt ami nut ti) tho elevating 
braclmt for the 22 cwt. gun; the same poiiiter is lixod for the 13 
cwt. gun to a metal bracket secured by a. .screw on tho (dovating 
bracket. 

The introduction &f the automatic clamp tangent sight has 
necessitated a slight alteration to the recess of the elevating arc, 
which consists in widening it I". 

A metixl: ihscription plate is attached to the right cylinder at 
the real’, on which is marked the nature, pattern, date and register 
number of the carriage. 

' The appurtenances for the can'iage are : — 

One measure, tin, hydraulic buffer filling, page 342, to every six 
or less number of carriages. 

One spanner, hydcaulie buffer, ITo. 7, p. 4721 To each 
Do, do. b, p. 408 J mounting. 

One spanner 'for elevating gear. 

The last-named is a double-ended steel spanner of the ordinary 
type, 12" long. 

The slide, Figs. 125, 126, consists of two side frames connected 
by tliree transoms. 

The side frames are cast steel girders; planed on their upper 
surfaces, which have a slope of 15°. 

At the front end of each frame there is a lug to which tho front 
end of the piston rod of the carriage on that side is secured. Tho 
lug is 3-75" thick, aixd has a hole tlirough it 2-05" diameter, recessed 
at the rear eud. Two recesses are planed across tho upper flange. 
In rear of the lug there is an oil cavity. A i)assage is made into 
this cavity from the orxtside of the frame, and is closed by a P.B. 
screw plug. 

Two of the transoms are wrought-iron plates, riveted under- 
neath the side frames in front and rear. 

The third transom'' is an angle plate attached to the frernt of the 
slide by rivets and two vertical-^ bolts. This transom has two 
indentations in it, which are intended to serve as fulcra for a lever 
used to release the front drop pin. 

Tlie slide is fitted with four metal rollers. The front rollers 
are 6" diameter and 3-95" broad. Their axles are of steel, 2" 
diameter, secured in swivels by a nut and split key. 

The swivels are of steel or malleable cast-iron ; each consists of 
a.flanged foot, with a shank. A feafiier on the axle tits in a feather 
way in the bearing, and prevents the axle turning with the roller. 
The , shank of .theiront swivel passes tlirough a vertical hole in the 
side frame, vdiuih leads into an opening, vidi Fig. 125, formed in 
lih* .esaajpg. ' » 


A worm quadrant of metal or of cast steel is secured in this 
opening on the top of the shank of the swivel, by a nut and split 
key. A featlierway in the quadrant fits a feather on the sh|^nk. 
Number of teeth in the quadrant 8, radius 4!\ " 

The quadrants gear, -with right and left4iand»d threads on a 
cross horizontal worm vshaft A of wrought-iroii, wliicli rests in 
bearings in bosses, on the inside of the side frames. The shaft is 
secured by a distance collar of metal which fits over it, for its whole 
length between the frames, and prevents any lateral motion. ^ 

/The distance collar is foiuned in two 'pieces which are secured 
together by screws. 

The ends A of the worm shaft are squire to take a winch 
handle. The position 'of the rollers* can be cliangecl as desired for 
traversing, running in or transporting, by turning the worm shaft. 
The slide does not rest on its front rollers in action. - • 

The rear rollers are also 6'^ diameter; and are each in two parts, 
each part 2*65'^ wide, Their axles are steel, and are secured in 
swivels of steel or malleable cast-iron. The swivels are similar to^« 
those for the front rollers, but tbe axles are supported in tlie flanged 
feet in tbree places, and the lower part of the swivel forms a guard 
for the rollers. The shank passes through a vertical hole in the 
rear of the side frame, and is secured by a nut. A steel capstan 
head B is secured on the shank, a feather on the cfipsiaii fitting in 
a featlierway in the shank. 

The capstan head has two holes right tlirougli the top ; by 
means of a lever placed in these holes, the position of the rear 
rollers can be altered as desired, for training, traversing, running in 
or transporting. 

Each roller is secured in position for training or running in, by 
« a w'rought-iron stop, which passes through holes in the side frame, 

and the swivels. 

These stops are attached by thongs to eyelets screwed into the 
rear of the side frames. 

Tlie slide is pivoted for action to a real pivot on the deck by a 
pivoting bar. The pivoting bar is of wrouglit-iron 68'^ long, towards 
the front end of the bar there is a projection in wdiicli there are 
three holes, the two in front elongated, and the rear ones circular. In 
the extreme front of the bar there is a circular hole 1*7 13^' diameter. 
The barytas a wwoiight-iron lifting handle at the front. 

The rear end of the bar is^forked, and there is a hole in it 
.3i013'' diameter. The pivoting bar can slide on the traiisoins of 
the slide, in guides, fixed over each transom. The front guide is 
steel, it is attached to the transoms by 12 bolts, -8" diameter. 

The rear guide is steel or and is riveted over tlie rear 

transom. 

^ For action the pivoting b^r is secured ^to the slide h)’' drop 

pins H, which pass through holes in the guides, the bar, and the 
transom. • * 

TJnderneatli the transoms there are front am? rear guides for a 
traversing bar.* 

The front guide is a steel plate riveted tr> the trahsom and side 
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frames, and also attached to the frames by tlie Tertical bolts 
securing the angle iron cross bar, Tiie front of the guide is curved 
and forms a hook, which clips a pivot plate hxod to the deck, 
and'^j^esists the tendency of the slide to jump during the recoil. 

The rear gviiije of the traversing bar is in two parts of steel or 
riveted underneath the rear transom. 

Tlie traversing bar is of ■wrought-iron, long, forked at the 
front end and recessed at the rear. 

The drop pins H, which secure the pivoting bar to the 
slide'' when in action, also enter holes in the traversing bar, ami 
secure it. Diameter of front hole in traversing bar 2'^ of rear 

A metal flap Gr i^hinged to the rear end of the traversing bar. 
This flap is of a special pattern for H.M.S. Audacious,” liaving 
two projections on the under side, one on each vside of the hole for 
the pivot. ^ Tlie traversing bar has also an additional hole. 

The front drop pin is of cast steel wuth a loop lieaik 

The rear drop pin is also of steel either cast or forged, with a 
loop head, and long handle ; on this handle the metal flap is 
secured in action by a cotter of steel or metal, 'which is attached 
by a thong to a screw looj) on the head of the pin. 

The training consists of a pinion, C, which gears with a 
fixed rack upon the deck and is turned hy a worm on a lioriiiontal 
shaft, itself tiinjed by a hand wheel, D, on the outside of the 
right bracket^ through a train of beveled wlieels. 

The deck pinion C is of cast steel or metal. It has Id teeth, 
diameter 7*63^'. Tiie teeth are set at a,n angle of 3'^ ; the frori.t 
face of pinion is stamped with \vord front. The pinion has a long 
boss projecting from each fae’c. 

The spindle of the pinion is of steed 2'' diameter. It is 
secured by a nut and split key in a swivelling bracket of metal. 
Tlie ui'iper part of the bracket forms a long bush, which fits over 
the worm shaft; and the ends of which pass through the side 
frames. 

A wrought-iron lever V is attached by an iron clamp bolted 
to the upper part of the swivelling bracket on the right side. By 
raising or lowering the end of the lever, which i)rojee.ts to the 
rear of the slide, the bracket can be turned and the pinion put in 
or out of gear -^vith the rack on the deck. To admit of this 
motiofi of the pinioiir the teeth in the rack, at one uuint arc 
elongated. ^ 

Tlie pinion is secured in or out of gear, by a metal damping 
nut, with two short arms, fitting on the clamp bolt, which, projects 
from the lever through a slot in the side of the frame. 

The worm shaft is of steel or wrouglit-iron ; it rests in the 
ewiveUing bracket. 

A worm, of cast or wrought steel, or M.C.I, or metal, fits on 
the shaft, a feather cm the shaft altering a featherway in the 
worm. Lengtli of worm, 4". 

On each end of’ the worm shaft a mitre wheel of cast steel, 
14 teeth, 5^^ diameter, is secured by a washer, nut, mid pin. The 
wheel on the right sidje of the slide gears wdth a bevel wheel 
on a diagonal shaft E, held in bearings fixed to ^le side frame. 


At tlie upper end of tlie shaft E there is a bevel wheel gearing 
with another bevel wheel, on the spindle of which is a hand wheel 
1). The healings for the shaft form covers for the two pairs of 
wheels. The lower cover has a boss projecting into the hole in tJie 
side frame, in which it rests, and forms a bearing for the swivel- 
ling bracket to turn in. These covers are secured by the mitre 
wlieels on the ends of the worm shaft, and are prevented from 
turning by steady pins fixed on the side of the slide. 

The diagonal shaft is of steel, 167'' long and 1-6" diameter, w’ith 
a key way along its length for key securing the mitre wheel.. A 
collar is secured on the shaft by a pin, just above the lower 
metal cover. f» 

The mitre wdieel ^n the spindle of the Ifand wheel D is of 
metal or of M.C.L, 14 teeth, and is made with a long boss, over 
which a collar is either driven tightly, or else cast as part of the 
boss. A steel feather is fixed on the outside of the boSs by two 
screwed studs riveted over. This feather may also form part of 
the casting. 

The handwheel spindle is 13T" long, 1*5^' diameter, it passes 
through a metal bushed hole in the side frame, the upper metal 
cover is secured on it, and is also secured by two studs pro- 
jecting from the side frame. The boss of the mitre wheel is 
placed on the spindle and can revolve freely round it. 

The hand wdieel D is cast steel, or metal, or M.0.L It has 
a handle secured by a cotter in a boss in one of the arms of 
the wheel. This cotter is attached by a leather thong to a hole 
in the arm, as is also the split key securing the wheel. 

The handle consists of an iron spindle 18*3" long, round which 
a wood quill is secured by a nut on the spindle. The wood has 
a brass ferule at the end. 

Similar gear was originally fitted on both sides of the slide, 
but at present only the lower pair of mitre wdieels and their cover 
are retained on the left side. 

A metal bracket to receive tlie end of the sliding worm spindle 
is bolted to the left side. 

Two loops of iron on each side. 

Two iron hooks riveted to right side for iron handspike. 

One hook, left side, for winch handle. 

A metal bracket is fixed on the outside of right side for ^ube 
box by*Tw bolts. 

A metal bracket is fixed by^two screws to the rear of the 
right side for extractor. 

A metal bracket for vent rimer is fixed by three screws to 
right side. 

A metal inscription plate, fixed by two screws to right side, 
gives the nature, mark, register No., date of manufacture, and 
nominal weight of the slide. « . 

An eyelet is screwed into the rear each side. To tliese 
are attached *the* thongs carrying the stops for securing the rear 
roller swivels. . 

A buffer is fixed on the inside of each side frame at the front. 



It consists of an iron spindle with head carrying a ring of india- 
nihben I'he spindle passes thimgh a hoh in a projooiion. on the 
slide, and is secured by a key. 

Tuolal retaining pawl is pivoted on tlie end of a short bar 
scrtovoJ into the left side near tlie front. 

The ])a\vl is' secured on the bar ])y i\ waslicr and ]>in. TIk^, 
rear end of the pawl, when raised, alnits against tlu^ side of 
the carriage and prevents any motion. The ])awl is kc^pt in a,ction 
l)y a stop with a bent liandle which ])as8(\s thnnigh a hole in tlui 
sidegand on which the pawl rests. 'Wilhdrawing the stop allows 
tliG pawl to Ml and releases the carriage, Tlu' slop is attached to 
tlie frame by a chaiii, 

An iron (tor fiifnre manufacture, steel)'' hami spike, Sd'' long, 
with a hook at one end, a winch handle, and a No. 9 spanner, are 
issued v'itli gaeh mounting, 

A ]\Iellaljon’s spanner, 21'^, Is issued with every two or less 
number of mountings. 


4 :^' IxL. OP 22 owT. Caeuiage and Slide. ‘\:Iark 1. 

Mark I carriage and slide, Fig. 131, were manukictnred for the 
‘SSwiftsure/' and aitr generally similar to the preceding. The 
slide was iio|^ fitted with front rollers, and rear rollers were 
eaehin one piece. The training gear consisted of a tootluui pinion //, 
gearing into a rack cast on the pivot plate s, and itself driven by 
a worm on the shaft t The power from tlie wiiu‘h handle i\ out- 
side the right bracket is transmitted to tlie shaft by two metal 
worm wheels. 

The clamping arrangement consists of a S(‘rmv working in a 
nut in the rear hloelv plate, \yhich is pressed tigainsL the back of 
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the piyot plate s. Motion is given to the screw by a ratchet 
wheel ia; and lever handle y. 

The pivot bar o is of steel and is attached to the slide by two 
bolts. The pivot plug p is of gunmetal, and passes through the 
pivot bar into a socket in the pivot plate s. 

The pivot plate s is of gunmetal, cast with a racer, a hook 
racer for hook r on front of the slide, and a rack for the training 
pinion u. 

The sweep plate A is of gunmetal, 7'' wide and thick. 


5^^ B.L. Caueiage and Slide. Maek I, 
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The carnage, Figs. 132, 133, consists of a gunmetal casting 159 . 


forming two buffer cylinders A, connected by a hollow transom, 
and is generally similar to that for the 4'' 


Oil channels are formed in the ends of the brackets for 


lubricating the upper surfaces of the side frames. 

Two projections are formed on the rear end of the left bracket, 
to which the elevating gear is^ attached. B5th the cylinders are 
closed in re«ir by metal screw caps, int^ciiangeable with that of 
the right hand cylinder in the 4^'; in each Sie joint is made 
secure by a \yasher of gutta-percha. Like the 4/^, the cylinders 
are tested before issue to a pressure of l,50(ilbs. on tfie inch. 
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rulmffing ‘the°SpS ^We^' wlj' ^rtMy S',?™® 

5" B.L. Gun, " ” 

Vayasseur. 

" buffer oil; pints, 24|. 




To prepai'e for tiring : — 

•Fill the buffer, when the carriage is from the front 
stops, and withdraw, if necessary, sufficient to allow 
carriage to run out and gently touch stops. 

On emergency, any li^ricating oil, •or wlieii there is no 
danger of frost, water, may be ^ised. 

The buffers ‘resemble those for the 4 , but^ there is a slight 
difference in t^e form of the outer gland screw.* After the cottoxi 
packing has been put in, this gland should be screwed home, till 
only one thread remains outside. * * # 

The piston is Set go as (o completely close the valve at 24'25'^ 
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recoil This gives a recoil of about 1 9 in practice, xis in tlie 
4" tie piston rod was secured by a set screw, tb rough, the lug, 
troiu the inside, and since June, 1885, has bom secure<l by a key. " 
^ The ele.vating gear consists of the following parts 

An arc li of forged »steel, 15 teeth, 32*75'^ radius, graduated from 
15*^ eleratlonto 8'\lepression, in degrecvsand intt'rvals of 10^ 

An arc junion of forged steel 10 teeliu ob82'' pitch diameter. 

A spindle for pinion, steel, 1‘6'‘' diameter, with two wrought- 
iron nuts and two steel friction clones. 

A worm wheel of metal, 20 teeth, 6*3i.>^" diameter. 

A worm of metal 2*8'^ pitch diameter, and ]utcb. 

A sliding worm spindle 0, with hand ^ wheel, and nut, one 
screw culhimddron, and one jdain tadlar of ironor metal, 

Tliis spindle is of steel 1*5'^ diameter, and 58*9^'' loiig, 

A metal ele-vating braeket. 

A metal pointer, with two steel screws. 

Tlie gear is generally similar to that for the 4'7 but the 
bracket, which forms bearings for both the pinion spindles, and 
the sliding spiiulle, is attaelied by two screws to the outer pro- 
jection at the rear of the left cylinder. 

The sliding worm spindle has a groove 0, in it denoting the 
limiting position of tlio rear end of the elevating bracket, at the 
extreme safe recoil 

A metali iusci‘i])tion plate, giving tlie \veight ot ilu} carriage, is 
attaclual t(> the right cylinder at the H'ar. 

Tim slide is also generally siuiilur to tliat fur 4", Imt differs iu 
the following points. 

The form of the side trames in rear is difiertmt owing to the 
2X)sitiun of the elevating gear, and the dil'ference in tht^ training gear, 

A clij) of cast steel is riveted and hulled under the front 
transom. _ 

The angle plate in front has a notch in its uppmr (Hlg(‘, and also 
an oval hole to permit of the use of a lever to release the pivoting 
pin. 

The pivoting and traversing bars differ slightly in form from 
those for the 4/1 

They both slide in the same two guides of east steel riveted 
over the transoms, one in front, one in rear. 

The drop pins L, L, are of cast or forged steel, diameter. 

In certain slides’' the long pivoting and traviU’8ing*Trirs, have 
been replaced in front by a pivtrt link connecting tlie slide with 
the sliding pivot, and, in rear, by a bracket with flap. 

The pivot link is of wrought iron, its total length is 28^1 it is 
formed with a slot in front, which fits over the pnyeciion on the slid- 
ing pivot, to whicli it is also connected l>y two whicli pass 

through a washer fitted between the end of the link and the sliding 
pivot, its rear end is connected to the front guitie of the slide by 
the drop-pin. For futurc^maauitacture bosses wdll be formed on the 
sliding pivot, on wlncirtEe front of the link will rest, and through 
which the holt s^ecuring it will pass. For slides which had the 
long bars originally, two loose washers are placed between the link 
and the^sliding pivot at the position of the bolts. 



A plate of gunmetal or wroiiglit-iron is attaclied by two screws 
of forged bronze to the side of the front guide to ensure the re-entry 
of the pivot link when the mounting is trained on side-eye from 
housing into firing position. Both sides of the guide are prepaved 
with tapped holes to receive the plate, which is to be fitted on that 
side of the guide suitable to the side of the ship on which tlie 
mounting is placed. The bracket connecting rear flap to rear 
guide is of gunmetal, total length 24*175^'. It is connected to the 
rear guide by the drop-pin, its rear end being formed like that of 
the long traversing bar to receive the pin on which tlie rear 11a ]> is 
hinged. 

The capstan lieaj;! Y for the shanks of the rear roller SA\"ivel 
bearings are of metaL and are formed each with two loops to take 
the end of the lever. ^ 

The training gear, Fig. 134, consists of the following parts : — 


Fig. 
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A worm shaft x, y, of steel, X-75" diameter at hearitigs, and 29-78" 
long. 

A worm y of metal or M.C.I, pitch I'o", diameter 4-5", with 
metal nut. 

A deck pinion Q, of steel, WTOUght-iron, metal or M.O.I., 16 
teeth, 7-63" diameter. 

Spindle for deck pinion, steel, 2" in diameter, with metal nut. 

Mitre pinion a-, metal or M.O.I., 14 teeth, 4'9" diameter, with 
steel key. 

•Mitre wheel, t, metal or M.O.I., 28 teeth, 9-8" diameter, with 
steel key. 

Spindle for handwheel r, f, of steel, 1-5"* diameter at bearings, 

A training braeliet N, carrying gear, of 'netal, with a clamping 
holt of Muntz metal. 

Cap, bearing, wheel, mitre, •«, of metal, with bolts and nuts of 
wmught iron or Muntz metal. 

Cover for cap m. 

A metal pawl, -with two studs and split pin. 

A stop pin with handle of metal. 

Cap securing bracket to training beam, metal with three iron 
bolts. 

Handwheel P, steel or M.C.I., 24" diameter, with an iron handle 
enclosed in a wood qxiill. 

A training beam K, of M.G.I. or steel, is secun-d across the rear 
of the slide by the shanks of tlie rear roller .s\\ ivels. 'I’lie beam 
projects beyond the right of the slide (or in .some eases to the loft), 
ami has a heaving formed at its end, in which the. I raining bracket 
is secured by the metal cap ii.xed to the beam by ibree bolts. 

1) l>, Fig. i;!4, denote the hearing surlaees of t he brat.‘kt‘.t in ^le 
caj) and beam. These bearings are eccentric- with regard to the 
axis the bracket, so that when the hnieket is turned in its 
bearing in the beam, the position of its axis and tiierefore that of 
the gear is changed. 

The worm shaft m, y, rests in the bracket. This shaft has the 
mitre pinion x, keyed on its upper end; and the wm-m y, secured 
on the lower end by the metal nut. A feather in the worm fits in 
a featherway in the shaft. In the toj) of the, shaft i.s an oil 
channel, leading through the collar, which rest.s on the upper 
surface of the bracket ^ 

The worm gears with the deck pinion ; the foot of tlie bracket 
forms a guard for the pinion, and it bearing for its spindle which is 
secured by a metal nut. ‘ 

The metal cap n, fits on the top of the bracket, and is secured 
by the bolts. 

The handwheel spindle r.rjrest in hearings in the, cap, and has. 
the mitre wheel t, keyed on it 

The collar on the shaft is either flhruuk on or forged solid. 

The cover is fixed hx screws over the top of the e-ap. A lubri- 
cating tube close^ by a screw plug leads from- the cover to the 
channel in the top of the worm shaft. 

j, , , ^ dwheel on the outer extremity of tlie spindle, a 

feather an spindle fitting in featherway in boss ^of wheel. It is 
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secured by a split pin, attached to one of the arms of the wheel by 
a leather thong. The handle is secured to the wheel by a cotter 
which is attached similarly to the same arm. The wmod q^uill^ is 
fixed on the handle by an iron nut. 

In three carriages first issued, the mitre w- heel on the hand- 
wheel shaft geared with an equal wheel on the worm shaft. 

If the nuts on the bolts securing the caps on the top of the 
bracket be slackened, the cap may be turned so as to bring the 
handwheel in any j)Osition desired. ^ 

The bracket may he turned in its bearings ‘ in the beam, so as 
to bring the deck pinion, which engages a rack on the deck into 
position either for trailing or for running in. »t*Before turning the 
bracket the deck piniJji must be raised out of the rack. The 
bracket has two projections on it to facilitate its being-turned or 
raised ; wlien raised, it can be secured out of gear, by a-^nutal pawl, 
whicli pivots on an iron stud screwed into the training beam, and 
is secured by a split pin. A similar stud is screwed into the lower 
side of the beam, for use in a left hand slide, in which case the 
beam would require to be turned over. The pawl fits under the 
collar S, on the bracket. AVlien in gear the bracket may be clamped 
ill position, either for training or for running *ixl, by putting a 
metal stop pin through one of the holes in the collar into the hole 
in the beam. Tliere are four holes in the collar, two Jor training 
and two for running in, for use with right and left hand 
mountings respectively.^ 

The worm shaft itself can he clamped, when desired, by the 
clamp bolt of Muntz metal which passes through the bracket arul 
has a groove in it, in which the shaft fits. By screwing iij) the 
nut, the holt is forced against the shaft. 

There are similar holts of Muntz metal witli nuts, which pass 
through the training beam, and can be used to clamp the steins of 
the rear roller swivels. 

There is an iron handle riveted to the rear of the training beam 
at the centre. 

The slide is fitted with two buffers, each consisting of an iron 
spindle with volute steel spring secured on the inside of each frame 
at the front, by two nuts and a key. 

The following fittings are on the outside of the side frames: — 
Eighi^si4^ — * • 

1 Bracket for tube box. ^ . 

1 „ for extractor. 

„ for rimer. 

2 Eyebolts. 

2 Hooks for iron lever. 

1 Hook for winch handle. 

1 Inscription plate. 

Left side — • * 

Brackeli for.sliding worm spindle. • • 

2 Loops, • 

1 Hook for winch handle. 

* KigHt hand mounting, A. Training, B. Bunning bad;? * 

Left „ „ ^ 'C. Training, D. Banning back. ^ 

(M.C.) ‘ . ‘A -E 



1 ]l(K>kfoiNspaimeiviw 
1 , Lot>]> fbiNspaiiiier 

iJotnininji,’ pawl ami stop pin as ibr 4"Jiut t Isin 
at op ]>iii is straiglit 

Tlui {‘ollowigg stores are required for use witli tin' iiiiiineung 
Training hamlle. 

Wiiu‘.li „ 

Ilniulspikc o^ iron, or Isitnre nianui'aibnu^, t*r ; i.'rl 
Champing spanner. 

Spanner, lijdraulic Inifrer, No. 9. 

• No., 10, 

Spaiiner foivilevatmg 

Tlie handspike is of the form Bltowii in. -Mg. bio. 

■■ 3"%, 1S5. 


§ SIS'?, 


It is ol* 7 o'' long, end A is Tor nse \s ith ea])stan lu‘;nl t" of rear 
roller swivel b/airing, V> for us(^ as wrench tt> turn naining ]nl]ar. 
End C to rMeuse front (h‘o|) jhn. The (uladar haiulqhke. shewn in 
the figure is now superseded hy a solid om^ nf fOctd. 

The claniping spauner is for us(‘ with the elanipin;,: liolt uf the 
training gear. Jt is a box spanner of uulah 

Spanner No. 9 f(U‘ the inner gland sere \v and the rear eaps of 
tlie cylinders has l)een tlisserilunl with the 'I/' earriage. 

Spanner No. 10 is of IMl, <»f the fiaao shown, Fig. lotk and is 

" only. 

Kig. nui 


used witli the outer glaiHW:?ere\v of the b 


r-TT-. 


5'' BI^€abrtage and Slide, Wauk TL 
This mounting is generally sifoilur to the Mark I ; the chief 
differences being in tfxie^training^igear, and tlie nndhotl of attaching 
the slide to the" sliding pivot. 

The carriage consiste of a gnn-inetal casting generally similar 
to the 5^' "Mark Ir The cylinders are tested before issue to a 

pressure of 1,500 lbs. per square inch. 



Tlie right side of the traiisoiii is cut away to allow the carriage 
to be dismounted wdthout removing tlie upper pinion of the train- 
ingvgear. \ ■ ■■ 

In addition to the channels in the transom there is aneniptying* 

Iiole at the outside of the right cylinder closed hj a PJ>. screw plug. 

The buffers are similar to those of the Mark I carriage. The 
piston is set so as to completely close the valve at 24*25^' recoil. 

This gives a recoil of about iu practice. The piston is 

secured from turning by a key wliicli fils in a slot in the lug of tlie 
slide, and is secured by a small screw. 

The elevating gear, Fig. 137, is generally similar to that for the Elcrating 
Mark I carriage, but has five friction riiigB, in place of the two 
friction cones. \ 


Fig. 137. 



' I4«#i3^ists of the following parts : — * 

An arc A of forged steel 18irf:eeth, radius 32*75"^, graduated to 
give 15° elevation and 8^ depression in degrees and intervals 
of 10 minutes, rigidly attached to patch on gun by two screws. 

An elevating pinion B of cast steel,, 10 teeth, 3*82'^ diameter, 
recessed to receive the friction rings. The recess has two 
keyways cut hi it and its outer portion is screwed. 

Spindle for pinion C of steel, with a wrought-iron collar D and 
two nuts E, F. The sfiiidle has four featliers forged on its 
inneo: emd, for the friction rings *aftd two feathers for the 
worm wheel. It has a keyway in its outet end, for a feather 
on the •collar D. 

A wormwheel H of gun-metal, 20 tee4h/6‘36'^ difimeter. 

(M.C.) ‘ * ^ ^ 2 E 2 



Three frieiiou rings of sieel, each with i\xu lealluM's, and two 
of gnn-inetal ('uch with four keyways. 

A^^'uu-iuetal nut ii ftu* pinion. 

A bracket, elcvatiugK, of gun-nu*tal, with Ihroe seoovs. 

A wonn, elevulmg, N, guiMuetak with feuthor, 

A s]>iiulle wornn sliding, I\f, o{‘ wrought -stecO, lotig, 1*;V' 

diaineiev, W’illi wrouglitdroii collar and nut, and IM>. pin. 
It luivS a groove ahaig its lengili for the feather in tlu» worm 
An slide in ; a feather at rear end, and a groove, round it to 
indicate axtreine limit of reeoil. 

A hamhvlieel of guu-metal 1.2'Aliainetei\ willi htdiou' wornght-* 
iron handle', ri voted im 

A pointiT of gun-metal with two steel screws. 

The elevating iuue.ket- X is attached to llu* insidi' of tlu' oiiior 
projection at'" the rear of the left cylinder ]\v ihret' scnvws. It 
forms a hearing for the pinion spindle and for ila^ worm spindle, 
and also a carricu* for llm \vonn. 

"“The s]>indle C rests in its hearing in the hvacket, it ])asses 
through the. projt*eliou and is seeured hy tlu'. (‘ollar and two nuts. 

The \Yonu W'heel H tits on the feather on tlie eejitn' part of the 
spindle. " '• 

The piuiuiijl tits loosely on llu^ end of the spindle, the, friction 
rings fit in thcrrercss of the jiinion, the. sti'cl and giin-nu't'al rings 
being i>laced alternately; the gun-nitdal rings iitting on the 
feathers on the spindle, and tlic feathers tm the steel rings 
entering featherways in the pinion. Thus the iiielal rings ahvays 
turn with the spindle, and the steel rings with the pinion. 

The metal nut L is screweil into the recess of the pinion and 
presses the 3‘ings together, setting ti]) frietioii hetwi'cn tlu'. alternate 
rings, snllident to cause theimihm and the spindle to move together 
in elevating, hut which allows some slip to the pinion on iiring. 

Tlio waum si)indlc rests in its hearing in tlui hnu'kid K, and 
in a bearing attached to the inside of the slide in front. The 
handwheel is keyed on the end of the s]>imlle. 

The worm lits on the spindle, and slides along ii during re- 
coil, but always turns with it 

The pointer is fixed to the rear of the carriage hy two steel screw's. 

The girders or side frames are of cast-steel in gx'neral form like 
those "of Mark I. Their upper surfaces have a liner 
of hard rolled manganese bronze attached hy Muntz metal rivets. 

The frames are connected in front by a front transom of cast 
steel, riveted to them. A holding down clip is formed on the 
under side of the casting, and holes tor the securing screws in its ends. 

A shield of steel plate, thick, is bolted to the front of the 
slide, one bolt passes through a box formed on the front of each 
girder above the lug for the piston rod, three otlmr bolts on each 
side connect the shield ■with the lovmr part of tlio girders. Tlio 
bolt through the boas r^tS in a gas pipe bearingi which will pro- 
bably crample up if the shield be struck, and thus prevent injury 
;; to the slide* 

• A front top transom of plate iron -5'' thick is riveted across the 
‘ * front. 
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Tlie girders are also connected by a rear transom wliicli consists 
of two plates of angle iron riveted iinderneatli tlie lower flanges. 

On tliese plates a T iron plate is riveted. The lower plates project 
along the girders at each side, and have a loop at each end. 

A bracket of cast-steel or M.C.I. is - riveted to the rear 
transom. 

A rear flap of gun-metal is hinged to this bracket by a steel 
pin, secured by a nut. The flap is secured, when not in use, by an 
iron keep pin, attached to the bracket by a brass chain. , 

The front transom is connected by a wrought-iron link with a Krot. 
sliding pivot of cast- steel. The link fits on pins of wrought-iron 
2*377''^ diaineter, oiie of %vhich rests inheariiigs in the front transom 
and is secured by a\split pin ; the other is similaiiy secured in the 
sliding pivot. Both links and pins have loop holes. 

The sliding pivot is jpivoted to a deck pivot plakj gun-metal, 
as in the Mark I mounting. 

The slide is fitted with three rollers, one in front and two in 
rear ; the front roller being for use in transporting only. * 

This roller is gun -metal, 6^' diameter, 3‘5^' width of sole. Its • 
axle is WTought-steel 2" diameter, with a key driven hard in. The 
axle rests in a swivelling bracket of cast-st^fl find is secured by a 
split pin. The swivelling bracket is formed with a vertical sj>indle 
which is held in a bearing in the rear of the front ^transom, by a 
gun-metal cap attached to the transom by four bolts. A capstan 
of cast-steel or M.C.I. fits on the spindle above its bearing in t!»e # 
transom and is secured by a nut and pin. 

The rear rollers are made each in two parts of cast-steel or 
M.C.I. bushed wuth gun-metal, 12'^ dianietcr, width of sole 2'^. 

The axle is steel 2*25^^ diameter. Each axle rests in a wrouglit- 
iroii bracket, with a long vertical spindle, which passes through a 
metal bushed bearing in the rear of'' the girders. The rollers are 
secured on their axles by washers of steel or iron, and flat keys 
seemed by split pins. 
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1 i^painier, gear elevating for pinion nut. This is the double 
ended spanner, used also for elevating gear of 5", Mark I 
and 4". 

•8'hc following are also req^uired : — 

A ineasiire tin, hydraulic cylinder filling, one to every six or 
less numljer of carriages. 

Strainer for ditto, ditto. 

A spanner, McMahon, 21", one to every two or less No. of 
mountings. 

BX. Oarbiage and Slide, Mark I. 

Tlie carriage, 140, 141, consists of two brackets, A, A, 
each a separate casting of steel Each brac|s:et forms the cylinder 
o!: a lydraiilic buffer, as in the 4^' and 5'' carriages. 


Oarriaffo. 



Tlie "brackets are connected by a wronglit-iron bottom plate (for 
future manufacture to be of steel) stiffened by a transom of angle 
iron or steel riveted to tlieni at the front. 

Sfiikii^ brackets to bear against the front buffer stops of the 
slide on running out are rivetgd underneath the bottom plate, 
grooves for lubricating are cut in the trunnion bearings. The 
capsquares are of metal, and are similar to those . for the 4^' and 
5^’'. There are also grooves for lubricating in the under side of the 
brackets, to which channels through the brackets closed by screw 
plugs communicate. 

The carriage is kept in position on the slide by clips along each 
bracket on the inside which form part of thd* casting. 

* The X)iston 3K)d of the right cylinder ♦isi in tension, that of the 
left in compression during recoil. This arrangement enables the 
carriage to be ‘kept under control in a seawa}^ or retained in any 
desiied position on its slide by the action of 4^he hydraulic 


Hydraul 
buffeis. : 





A'HietiJ, valve <bo3Cj E. 

Metal plug for valve Im, B, 
Metal cap, # 

Non-feturu valvejf 4. 


Imflbrs nloiie. llio cvlinders are conincctcMl in roar by a copper 
pipi\ Ou recoil the oil flows tlirough the ]>ipe, fnuu th<‘, left to the 
right ejdiiuler; as the left hand piston rod enters, and the right 
luifid one leaves its (\ylmdei\ In running out, the oil Hows in the 
contrary direction. Idie flow of the oil in the ]')ip(g and conse- 
(puuitl^hhe nu')taun of tlve carriage is controlletl by a nonu'eturn 
valve in a valve box, I), connectiug the pipe with the right 
cylinder. 

The general arrangements of the (cylinders, pistons and 
rotating valves, are similar to tliose of the 4'^ and S't 

The cylinders are lined with hip-wcldcd steel liil)es alH:>ut 
thick. 

They have each two spiral gix)oyes, iiiakp^ one turn in 2 ku ", 
Tlic pi])o E connecting tlie cylinders in rear is of co]:)])er, *25" 
thick, and^laV' internal diameter. It is curved so as to lie along 
the rca„r ut the timrsom platcg and is supported at its centre by a 
wrougbt-iron (or for future inaimtacture of steel) bracket bolted to 
the plate. This bracket lias a projecting edge which, prev'ents the 
pipe being injured by the gun at extreme elevation. One end of 
the pipe is ccnnected witli the valve box of tlie noii-returu valve 
by a metal nut wlikdi screws oh to the box ; the other end is con- 
nectcKl with the rear end of the left cylinder by a steel nut wdiich 
screws into the cylinder. A copper ferule is screwed and brai^ied 
on ea(di cndtif the jiipe. 

The arnaiigeuieiit for contoolling the flo\v of oil in the pipe 
consists of the following parts (Fig. 142) : — 


i 
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Metal hox witli four pair of steel springs, B. 

Cap for fox, E. 

Metal adjusting screw F, with metal gland screw H, and leather 
paclving ring, K. ^ 

Metal screw limiting lift of valve G. 

By-pass valve of Muntz or gun metal Q. * 

Metal screw gland for by-pass valve, S. 

Metal liaudle for by-j)ass valve with sp)lit pin, T* 

The valve box E screws into and closes the rear end of the 
right cylinder; the joint being made tight by a gutta-percha ring* 

Two cluinibers are formed in the box, the connecting pipe leads 
into the lower chamber 'ISr ; tbe upper chamber P is in direct com- 
nmnication with the buffer cylinder. The chambers are connected 
by two passages, which contain the non-return valve il, and the 
by-pass valve Q respectively. v 

The lower stalk of the box B is screwed into the 'top of the 
valve. Tlie springs are pdaced in the box round the upper stalk, 
and the cap screwed on top, giving a certain amount of initial ^ 
compression to the springs. 

The }>lug D is screwed into the top of the valve box. The ad- 
justing screw E is screwed into the lower part ofitfe plug D, this 
screw lias a long liollow stalk, which when screwed lionie bears on 
the springs. The iijiper stallv of the case B, enters the stalk of F, 
wliieli tluis acts as a guide to the. valve. The screw Or lihiiting the 
height ol; the valve is screwed into the plug below the screw F. 

The leather packing K is placed round the upper stalk of F, and 
is kept ill its ])lace by the gland screw H, the cap L is screwed on 
top of the plug I). . 

The metal screw gland S is screwed into the top of the valve 
box on the rigid. Tlie stalk of the by-jiass vah^e Q is screwed 
into the gland, and the handle secured^ on top of the stalk by 
the pin. 

During recoil the pressure of the oil in BT is sufficient to raise 
the valve A, and the licpuid flows through P into the right cylinder. 
Ordinary pressures resulting from motions in a seaway are insuffi- 
cient to compress the springs and raise the valve A, and if the hy- 
jmss valve be screwed down no motion of the carriage can take 
place. ‘When it is desired to run out, the hy-pass valve is opened 
by turiwg tlj^o handle to the front, and the oil then flows from the Pacldi.g, 
right cylinder by the passage 0, into the chamber FT, and back 
through the pipe to the left cylinder. 

^he cylinders are filled through the valve box. There is an 
air hole in the left cylinder near the rear closed by an iron screw 
I)lug, and an emptying hole closed by a steel screw plug at the 
outside of each cylinder near the front. The front end of the' left 
cylinder is closed by a wrought-iron (for future manufacture, steel) 
screw cap with gutta-percha rin^ ^ 

In the stu1Jing;box of each cylinder is p%ed a metal plug. A 
leather ring is placed in the end of this plug. An^ inner gland of 
steel is screwed into the plug on the leather ring.; This gland con- 
tains the packing which consists of eight ;plaits, e%ch of eight 

strands of cotton wick. 0 
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in the iuit and key way in the hi.e; and the sliank passes tiiroiigh a 
hole drilled in the rod. To withdraw the r(.)d it is necessary first 
to sere\Y' back the nut in rear of the lug, then draw the piston rod 
forward till the front nut is clear of tlie lug, when the key can be 
withdrawn and the front imt taken oik The rear end of the left 


An outer screw gland of metal is screwed into the inner gland 
on the packing. 

The cylinders are tested before issue to a pressure of 3,000 lbs, 
<m the scpiare inch. The pressure to which the cylinders have 
Ijecn tested is marked on the outside in Iroiit of tlie trunnion 
bearing. * 

The front end of the riglit piston rod ivS secured to a lug on the 
front of the slide by two steel nuts. Tlic front nut eiders a recess 
in the lug, and the piston is prevented from turning hy a key of 
tlifO form A shown in Fig. 143. The head of the key fits in a slot 
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hand piston rod is similarly secured to a bracket at the rear of the 
slide. 

The extreme recoil which can be obtained is 42^^, but the pistons 
are set to give a safe recoil between the limits 37''^ and 
enable the piston rods to be adjusted at any time, should the recoil 
be found excessive, a scale. Fig. 144, is marked on eath piston rod. 
close to the point where it enters the lug or bracket. This scale 
shows the amount the piston rod must be turned in order to alter 
the recoil by intervals of 3'^ from 42''' to 18", 

The scale is intended to be read from a gauge applied against 
the horizontal line on the face of the lug. To reduce the recoil, 
the piston must be turned until the required figure on the scale 
coincides with the horizontal axis of the lug or bmcket. 
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E. Hand. 

Front vie'w. 

To sliorteii recoil, turn 
rod in direction of 
arrow. 



L. Hand. 

Front view. 

To shorten recoil, turn 
rod in direction of 
arrow. 


The key already mentioned is called an A key, and is the one 
generally used when the mountings are first issued. In some cases 
the piston rods and slides were fitted with these keys before proof, 
and the recoil at proof being excessive, it was necessary to turn the 
piston rods, so that the slots in the nuts and the keyways in the slide 
no longer corresponded. A B key, Fig. 143, having a different form 
of head is used with these mountings. The upper part of the head 
fits in >he key way in the slide and the lower ip the slot in the njit. 
B keys might be used at any time with mountings fitted for A keys, 
should it be required to reduce the^recoih 

TThe letter denoting the form of head, whether A or B, and also 
the No. of the mounting is stamped on the heads of all keys at the 
front end. 

In using B keys, care must be taken to insert the key with its 
head in the proper direction, as shown by the letter at the front, 
and by a groove on the rear face^ * 

JThe letter dqpoting the key used is also^ stamped on the front 
face of the lug for right hand, and on the rear face of the bracket for 
the left hand piston rod. 

The elevating gear consists of the following parts 


Elevatiul 


4-34 



Ai\ lire, f'Z, nf wrrm*:;]!!: si eel 

A wl)('e], in sieel or M.CIL, oo teetls, 1.3- i ^'A’ianuler, with 
spimlle, null and pill. 

^ EleviiUir.t ]nnioii, wrought .steel or 'Mdl, !2 te^-ili, 3*7, 
diameler, with spiudle, four iiu-lal and iiv(‘ rO.sd iVieXion 
rings, taie metal and one .spring vra.slun’, 

\Vonn wheel metal, with .steid .spring, wiedejr and steel 
nut. 

('t)ver tor w’orm wheel, of meial, wdtli Ihret^ sieel sere'W'.-e 
% Worm (d’ metal ^Yith metal W’asher ami sleel mu. 

vSlieath lor w'onn of metal willi mit and se\v\\\ 

Sliding Avorin .sjaudle of vsteel with hand»wh('el e, 

Poinle]' of mclfil with steel bolt and nut with ]tin. 

# ' ■ 

The arc i,s graduated in degree.s and intervads of 10^ (from 20^ 
elevaiio^ 7'’ de]>re.ssion).^^' It i.s rigidly aitadind (o ilie gun, and 
gears wilh the. Avlieel y, whieli is also in gear wiili llio elevating 
pinion. Tlie spindle of this pinion passes through a 1 'earing in the 
left bracket of the carriage, and has the worm wIhm' 1 secured on its 
outer end by the spring warslier, nut, and pin. The. metal and steel 
frielion rings ai’o placed alternately on the sjdudle ; feathers on tlio 
spindle lit in tki^s^^‘yway.s of the metal rings, a.n(l the feathers on llio 
.steel ring.s lit in keyway.s on themvorm wdieel dTius the metal rings 
always tm*n with the spindle, but are independent of the worm 
•wheel, while the steel rings always turn %Yith the wmrm \Yheel 

'i)y screNving up the nut at the end of the sihulle, fridlon ('un 
be set up betwemi the alternate ring, s .sutlieieut U) cause the 
and ’\Yorni wheel to move together in giving (dovatiou or depression, 
but which does not prevent .some slip of the .‘^^pindle on tiring. 

The cover of the worm wheel is attached to tlie oulsule of tin.' 
carriage bra,c!vet hy the .screws. 

The fremtendof the w’orm .sheath A, Ihg. 140, passes through a 
loop B formed, on the outside of the left Iiand e}iiuder, and is 

■ -.Fig.. 146. 



the loop, and the rear end of the sheath is attached to the eorca* of 
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tlie \vorm wliccl by a screw. T!ie front end of tlie worm D passes 
tbroiigli tliG front end of the sheath, and is secured by a metal 
waslicr E, and the nut E. The worm spindle, H, passes tlirough the 
u'orni, a featlier in the worm fitting in a long keywary in the spin^Ile. 

The rear end of the spindle is supported in a bracket fixed to 
the rear of the slide. The bush for the spindle in the bracket is 
removable, and can be withdrawn, thus allowing the spindle to he 
disconnected from the carriage witliout removing the bracket. A 
groove near this end of tlie spindle marks the limit of extreme safe 
recoil. The handwheel is fixed on the end of the spindle by a 
cotter, secured by a split pin. An iron handle with metal quill is 
bolted on the liandwiieel. 

The pointer is attached by the steel bolt anil nut with pin to the 
rear of the carriage bracket. 

A metal bracket for running in screw with flap, p, is housed Fit-ting 
into, and bolted to, outside of left cylinder. Two steady pins fixed 
to the cylinder fit in holes in the bracket. 

An inscription plate giving weight of carriage &c., and a buffer 
instruction plate are attached on tlie outside of the riglit haii<l * ! 
cylinder. The instructions on the buffer plate are as follows 

6^' B.L. gun. ^ i » I 

Bufler oil, quarts 21 f. 

To prepare for firing : — • % I 

Bemove plug froni air hole in top of left hand cylinder, also | 
plug of valve box and valve from right hand cylinder, insert strainer ' m 
ami pour in oil until it ovorilows at air hole, which is then to ]:)e 
closed by tlie plug, complete the filling and replace valve and plug 
of valve box. To ensure cylinder being full, run tlie gun in and 
out once. On emergency any lubricating oil maybe used. 

The Slide. 

The slide consists of two girder side frames of cast steel, '-the si 
formed with flanges, on the inside at front and rear. The front 
flanges are riveted together, the rear flanges are connected by an 
iron tie plate h, riveted over them. The girders are also connected 
])y a transom of channel steel near the centre. 

Seven rollers are placed in pockets formed in a recess in the upper 
part^of tke L.H. girder, and five in similar pockets inthe^lLH."' 
girder. The carriage rests on Uiese rollers, and not on the girders, 
i^xcept at the front, where the centres of the flanges are raised so as 
to be in the same plane with the upper surfixees of the rollers. The ; 
rollers are of steel or M.GJ., 8*008'' diameter. Their axles are 
steel, 2*5" diameter. A feather on each axle fits in a keyway in 
the roller. The axles rest in metal bushes, % i, attached to the side 
frames each by three screws. The axle bearings in these bushes 
are eccentric ; each bush has«two holes in flie outside to receive a 
scanner to» turn it, if necessary, and a lubricating channel 
elosed by a rotating metal disc. When it is required to lubricate, 
this disc shcfiilcl be turned until a hole in it coincides with the 
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cliaunel. The divsc will be in the correct position when a line 
cut on its edge coincides with a similar line mi Urn bush. Each 
bush is numiiercd to show its proper position on the girdm's, 
and these latter are also marked with nnnibers c‘orros])t)ndiug 
with those on the bushes. A ])ipe closed by metal screw 
cap witli leatlnSi' waslier for running oiX water, is screwinl int<^ 
the roller pockets at the front on each si<h‘. 'idiero are lul)ri(‘ating 
grooves across the upper surtacc of eacli sidt', au oil cavity with, 
passage closo<I by a screw plug at the IVcuit of tlie right girder 
and^a drip hole at the front of left ginler. 

The girders are supported on four pairs of rollers of casi- si eid, 
or M.O.L bushed with gunmctal, diameter 10*, widih of stde 
Each pair of rollenf run on a steel axle secured by a pin ni^a 
roller bracket of steel or M.O.L similar to tluise for tiio 4'^ and 5'"' 
slides. The spindle of each l)rackct is securetl iiitiu*. girders by a 
nut and pin. *iThe rollers can be setaimd in any desinal position by 
steel stop pins, attached by chains to the girders, whic.h enter holes 
in tlie roller brackets. Tliese lioles are not drilled until the 
mounting is in position on board ship. 

A clip, L, is pivoted to the front of each side frame, by a hinge 
pin A, Fig. 147. feather on the pin iits in a key way in the clip ^ 


Fig. 147. 


there is a capstan head on the end of the pin by which the clip can 
be turned. By means of a stop pin with handle, placed in one of 
the holes B, C, the clip may be secured either in or out of gear witli 
a clip racer* A bent iron (for future manufacture, steel) ’gudgeon 
P, is secured to eacluclip by a iiu|, and a metal guide roller, B, 
which runs on the rear e^ge of the clip racer is secured on thef end 
of the ^ud^eon* ^ * 

A pivoting bar, which forms part of the deck fittings is seenrod 



to the froat of the slide by two steel drop pins with handles, 3-25" 
diameter. 

A bracket of steel or M.C.I. is bolted to the rear end of the slide. 

nietal, W, is hinged to this bracket by a steel»pin 

1 5 uiaiiietor, S6ciir6(i by" a split pin. A stop pin for retaining 
tlie flap lip out of position is attached to the bracl?et by a chain. 



The training gear consists of the following parts : — Trainin, 

A bracket, A (I Fig. 141), of steel or M.C.I. with 6 bolts. 

A cap for bracket B, of metal with 3 bolts. 

A training pillar C of metal. ^ 

A, cap for „ „ D. 

* A cover^of Inetal, E, for cap with I Screivs. 

A training shaft of steel, F. * 

A worm H of wronght-iron, steel or metal, with a metal nut. 

(m.o.) • • 2 F 
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cliannel. The disc will be in the correct position when a line 
cut on its edge coincides with a similar line on the bnsh. Each 
bush is numbered to show its proper position on the girders, 
and these latter are also marked with numbers corresponding 
with those on the bushes. A pipe closed by a metal screw 
cap with leather washer for running ol¥ water, is screwed into 
the roller pockets at the front on each side. There are lubricating 
grooves across the upper surface of each side, an oil cavity with 
passage closed by a screw plug at the front of the right girder 
and -a drip hole at the front of left girder. 

The girders are supported on four pairs of rollers of cast steel 
or M.C.L bushed with gumnetal, diameter 10''^, width of sole 2‘75't 
Each pair of roller}^* run on a steel axle secured by a pin in a 
roller bracket of steel or M.C.L similar to tliose for the 4^'' and 5'^ 
slides. The spindle of each bracket is secured in the girders by a 
nut and pin. ’^Tlie rollers can be secured in any desired position by 
steel stop pins, attached by cliains to the girders, which enter holes 
in the^ roller brackets. These holes are not drilled until the 
mounting is in position on board ship. 

A clip, L, is pivoted to the front of each side frame, by a hinge 
pin A, Eig. 147. feather on the pin fits in a key way in the clip . 

; . Fig. 147. 



tliere is a capstan liead on the end of the pin by which the clip can 
be turned. By means of a stop pin with handle, placed in one of 
the holes B, C, the clip may be secured either in or out of gear witli 
a clip racer. A bent iron (for future manufacture, steel) gudgeon 
P, is secured to each. clip by a nut and a metal guide roller, li, 
which runs on the rear e^g.e of the clip racer is secured. on the- end 
of the gudgeon. 

A pivoting bar, wMoh forms part of the deck fittings is secured 
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to the front of the slide by two steel drop pins with handles, 3‘25" 
diameter. 

A bracket of steel or M.C.I. is bolted to the rear end of the slide. 
A I’ear flap of metal, W, is hinged to this bracket by a sfceel»pin 
1‘5" diameter, secured by a split pin. A stop pin for retaining 
the flap up out of position is attached to the bracket by a chain. 


Fig. 148. 



The training gear consists of the following parts : — 

A bracket, A (I Fig. 141), of steel or M.C.I. with 6 bolts. 

A cap for bracket B, of metal with 3 bolts. 

A training pillar 0 of metaL . 

A, cap for „ „ D. 

* A cover* of Tmetal, E, for cap with I Screws. 

A training shaft of steel, F. * 

A worm H of wrought-iron, steel or metal, with a metal nut. 
(m.c.) • • 2 e 


Traiai 
Fig. 1- 




A worm wheel, K, of wiwght iroii,>steel, M.GI/ or^ 1& 

teeth, 7*63^' diameter. 

A spindle for worm wheel of steel, L; with foiir 
a metal washer, nut, and pin. 

A training wjieel Gr, similar to the worm wheel 

Twill wheel for top of training shaft M, of steel, 14 teeth. 

Spindle for handwheel with pinion IsT, 14 teeth, of forged or 
cast steel, steel collar P, and key. " 

Bevel wdieel 0, steel or 28 teeth. 

liaiidwheel 27" diameter, having iron handle with brass 

quill bolted on. 

The bracket A tor I, Fig. 141), is boltal to the right hand 
girder at the rear. 

The training pillar C, is secured in the ^bracket by the cap B*. 
The trainiiio' pillar can be fixed in position by a stop pin which 
passes througtf a hole in the flange of the pillar T, and enters a 
hole in the bracket A. This latter hole is drilled after the mount- 
mg has been placed in position on board ship. 

The shaft F is held in the pillar. The worm is secured on the 
lower end of the shaft by the metal nut, a feather in the worm 
fitting in a key way the shaft. The spindle for the worm and 
training wheels is secured to the lower part of the pillar. Both these 
wheels gear into a fixed rack on the deck. At the outer end of 
the spindle there are two pairs of spring wasliers and a nut, by the 
tightening of which against a suitable collar, the training wlieel may 
be jammed against the vertical flange of the pillar, so as to offer 
sufficient frictiona>l resistance to turning to take up the back lash 
between the training pinion and the rack racer, when the training 
gear is reversed in motion. A brass plate E is fixed on the outside 
of the pillar to form a cover for the worm wheel. 

The twin wheel M is Iseyed on the upper end of the shaft F. 
The upper part of this wheel gears with the pinion N, the lower 
part with the wheel 0. 

The cap D rests on the top of the pillar, and is secured to it by 
screws, after the mounting is in position on board ship. 

The wheel 0 has a long boss through which the handwheel 
spindle passes, but the wheel and spindle can turn independently.. 
The collar P is secured on the outer end of the spindle by the key. 
The spindle is securedLin position by the cover E, which is fixed on 
the cap by the screws. There is a feather S on the projScting^boss 
of the wheel, and another on the dollar R The handwheel can be 
placed on either the collar or the boss, according as power (X 
speed may be desired in training. When in position it is secured 
by a pin with loop head, which enters a recess in boss or collar as 
the case may be. There is a spring round this pin in the boss of 
of the handwheel. 

There is a lubricating channel in the top of the training shaft, 
to which a tube, closed a screw plug, leads from^the coveiv ^ 

A clamping bolt of Muntz metal with nut is fitted^'to the pillar 
similar to that for the 5", Mark I 

The bracket 0, F% 141, for securing rear end of left-hand piston 
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rod is of forged steel ; it lias a shank wliicli passes through a hole in 
the girder, and is secured by a nut This bracket contains also a 
bearing with metal bush secured by set screw for the rear end of the 
sliding worm spindle. 

A steel screw shaft rests in bearings in tw iron brackets Btrah 
secured to the outside of the left girder each by two nuts and a ; 
.pinf^ 

The shaft is 62T''long, and 2*5^' diameter, it passes through the 
metal bracket on the carriage. The carriage can be clamped to the 
shaft by a flap nut hinged on a steel pin in this bracket. The nut 
is moved by an iron lever, with a leather thong attached to a loop 
on its end. At the "other end of the thong is a screw, which can 
be fixed in the upper surface of the carriage b?acket, when the nut 
is in gear with the sh^ft. The screw being fixed the lever and flap 
nut are retained in gear. The threads on the nut and sjrew are so 
formed, that on the action of recoil taking place, the 4ut and screw 
would he separated without injury, should they have been acci- 
dentally left in gear. - ♦ * I 

For running in a wrought-iron handle is placed on the end of 
the shaft : length 24'^, radius of leverage 10*5^^. | 

Buffer stop at front of each side frame, comsisting of an iron Fittirii 
spindle with head, secured by two nuts and a pin, and a volute I 
steel spring. ^ • ; 

Two eyebolts each side. ® I 

On right side: — 

Bracket for tube box. I 

Do. for rimer. I 

Do. for lever. 1 

Do. for vent head. 

Bear of right side :— 

Bracket for extractor. 

Left side: — I 

Bracket for loading tray. 

The following stores are required for use with the mounting : — 


Measure for filling hydraulic 
buffer. 


' f No. 11. 
I . 12. 


Spanners, 

hydraulic 

buffer, 


r One to every six or less Stores 
g hydraulic J number of mountings § 
j of all natures with 
hydraulic buffers. * 

Plugs of cylinders. *1 

Grlands • „ 

Gland screw and adjusting 
screw. One of each 

Front cap of left cylinder to every 
and valve box. ( four or less 

Plug, valve box, and screw [ number 
adjusting lift of vajve. of 

Glan(f and valv^ box, caps Mounting^. 

and by-pass valve. 

Nuts for piston rods. 

Air hole and run-off plug. 



Loop, lifting valve 1 One ot each to every 

Lunnel, copper, filling cylinder V four or less number of 
with strainer. J mountings. 

■ , # 

The spanners, loop and funnel are contained in an implement 
box This box fs of deal with elm ends, bound with iron at the 
corners, dimensions 2' 7" x Y 6" x 10-125" It has a hinged lid 
bound with iron and secured by a hasp and turnbuckle. It is fitted 
with an iron handle at each end, and is arranged internally with 
cleats to receive the implements above-mentioned. 

The form of the spanners are shown in Tig. 149. 


Box, imple- 
ment. 





t; 
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In No. 13 spanner, enci A is for tlie adjusting scaw of tlie non- 
return valve; end B for the- gland screw for the leather pacldiig of 
the adjusting screw. 

No. 16, end A for cap of plug of valve box, and gland of by-^3ass 
valve ; end B for by-pass valve. 

8'^ B.L. Careiage and Slide. 

The carriage is generally similar to that for the 6^^ broadside, 0arriage. 
Mark I, consisting of two cast steel brackets, each forming the outer 
cylinder of a hydraulic buffer. The brackets are connected by a 
cast steel plate bolted to them by means of ftanges on the castings. 

A web cast on the front of each bracket formsastop to bear against 
the front buffer stops of the slide ‘011 running out 

Two strips of manganese bronze are riveted underneath each 
bracket to bear on the top of the slide. 

The capsquares are of metal, similar to those of the 6'''. They 
are kept in their places by a key of hardened steel •5''^ diameter, 
long, attached to the bracket by an iron chain: a hole being drilled 
at the joint between the capsquare and bracket on the top, and the 
key inserted. * 

The left capsquare is specially arranged so as to be withdrawn 
without removing the elevating gear. Eecesses are c4t in the centre 
of the lips of the capsquare, and of the part of the bracket which 
receives them. To withdraw the capsquare, it is necessary to slide m 
it outwards, until the inner projection of the lip of the capsquare 
corresponds with the slot in the bracket. The capsquare may then 
be lifted out vertically by a handle screwed into it. 

The carriage is kept in position on the slide by clips along each 
•? bracket, oii the inside, which form payt of the casting. 

The general arrangement of the hydraulic buffers and their ja[y^attlic 
action, is essentially the same as for the the right-hand pi>ston buffers. 
Tod being in tension, and the left in compression during recoil. The 
cylinders are lined with steel tubes about *6^' thick. * ' 

To form a connection between the cylinders at the rear, there 
are two bent pipes of cast metal, bolted one to the valve box on the 
right cylinder, and the other to the left cylinder on the inside of 
the bracket. These pipes are also bolted, each by two bolts to 
wi^ught-iron flanges screwed on the ends of a copper pipe, bSnt so 
as to lie along the rear of the i>ottom plate, and suiDported on the 
#Tight-hand side by a wrought-iron bracket bolted to the flange on 
the bottom plate and side bracket. 

The arrangement of the valves differs slightly from that for the 
6'^ being more simple in construction, but the action is essentially 
the same. It consists of the following parts, Fig. 150 : — 



# 
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Metal valve box A. 

Eiinning-out valv,e B. 

Spiral spring C for dp. 2-75" over centres. 

Metal plug D for valve box. 

By-pass valve E, with metal handle F, and split pi 
Cup leather and screwed gland G for do ^ ^ 


The running out valve B is placed in its seating, and the snrir 
oJtn^OTtta^nprV^ the valve; the metal plug D is screwed dow 

tne gland G, and the cup leather placed on the end. Tlie whrfe i 
then screwed into the valve box t^ether. 

the front" inf nftS® plug fc 

tne front eM of the right hand cylinder are of metal. ^ 

screw pWwhb fa ® is formed in a meta 

screw plug, with a gutta-percha ring. A TJ leather Icent in it 

fte^lu ' -Ttf ^ a recess in the inner fac 

ranWnS fn ‘ pressed in by a metal screw gland i 

contained m a recess itt the outer faco. t> i r 
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Fig. 151. 



The cylinders are tested to a pressure of 3,000 ll>s. on the square 
inch ; the pressure to which they are tested is stafhped on the 
flange on the rear of the right cylinder, and on the side of the left 
cylinder. 

Each piston consists of two collars formed solid with the rod, a 
rotating valve working between them. The valve is formed in two 
separate pieces, secured together by two cheese headed screws *G25'' 
diameter. Each portion of the valve has a tongue piece to fit in 
the grooves cut in the cylinder. -A! longitudinal channel *75''' 
diameter is drilled nearly through the left hand piston rod and one 
of ‘5^^ diameter through the right hand rod : the end of the latter, 
which passes through the lug on the slide being plugged up. A 
second channel is drilled at right angles to the first and meets one 
drilled in the lug on the slide and a metal valve screwed through 
into the piston rod on to a leather washer. A copper pipe leads 
from each valve to a double acting pump attached to the rear end 
of tjie rig^t side of the slide. By working the pump the liquid is 
forced from the left into the right cylinder thus causing the car- 
riage to run in. 

^ The piston rods are secured by flat keys driven into the rods 
and fitting into keyways cut in the lugs, steel nuts being screwed 
on to the ends of the rods. 

The elevating gear is similar to that for the 6'' and consists of 
the following parts : — 

4- steel arc, 10 teeth. • 

A cast-istea spur wheel for elevating arc, 33 teeth, 15*78^' 

diameter, with steel spindle, washer, and<ecrew. 

— ^ — — — — 

* The carriage will admit of 10° elevation and 4|° dejn^ession. 


lleTating 

gear.*^ 


A cast-steel spur pinion, 12 teetli, 5'86^' diameter. 

A cast-steel worm wheel, 46 teeth, 18‘3'^ diameter, with four 
steel and four metal friction rings and spring washer; 
worm wheel spindle of steel with waslier and nut. 

Steel worm, 4-875" diameter, thread 1-25" pitch, with sliding 
spindle of steel, wronght-iron key and steel collar and two 
split pins. 

Handwheel of M.O.1, 24" diameter. 

Metal cover with two 1" tap bolts, one countersunk -875" tap 
holt and a set screw. 

Bevel wheel for elevating shaft, 19 teeth, 6-05" diameter. 

• Bevel wheel with sj)indle, 10 teeth, 3*18^ diameter, and winch 
handle. ^ 

Metal bracket and cover Avith Avroughf-iron pin and nut, pin 
and solid ended nut, eyebolt Avith loop handled nut. 

The AAwm spindle rests in bearings attached to left side of slide, 
«the worm can slide along the spindle but turns with it. The AA'orm 
is carried by the lower part of the metal coA^er of the Avorm AAdieel. 
This wheel is connected Avitli its spindle by the friction rings. The 
pinion fits on tire inner end of the worm spindle and gears wntli the 
spur wheel, the spindle of Avhich rests in a long boss in the carriage 
bracket. The gpindle is put in from the outside, and the Avheel 
secured on fos inner end by the washer and screw. 

As an auxiliary to the handwheel, a bevel Avheel is keyed to 
the rear of the Avorm spindle. This AAdieel is formed Avith, a sleeve, 
on Avhich the liandAAdieel is keyed. It gears Avitli a bevel wheel 
on a short horizontal spindle, held in the bracket supporting the 
end of the worm spindle. A winch liaiidle can, Avhcu required, be 
placed on the spindle. 

c ■ ■ ■ 

The Sudk 

The slide consists as in tlie 6" of two girders of cast-steel 
formed with flanges on the inside, front and rear. The front 
flanges are bolted together, the rear flanges are connected by a cast- 
steel transom, a wronght-iron tie plate being bolted underneath. 
Th^ is also a transepn bracket of cast-steel for the training ^ear, 
connecting the girders at the centre. The general arrangement of 
the slide is similar to the 6". *' 

Seven rollers are placed in pockets in a recess in the npp& 
part of each girder. The rollers are of cast-iron, 8-52" diameter, 
with a metal bush, they work on steel pins, 2-5" diameter, fixed in 
position by means of metal bushes attached to the girders each by 
three screws. These bushes are eccentric, the outside ones have 
an elongated hole into which a projection on the axle fits and pre- 
vents it from turning. lubricating hole is driljcd in the axle 
through this projection and an oil channel cut on the' under side. 
.The axles and hushes are numbered and there are, .corresponding 
numbers on tjje slide to show their proper position. 
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The slide is supported on four sets of rollers, each set con- 
sisting of three rollers. A sleeve bushed with gun-inetal, is cast 
on each side of the middle rollex of each set. The axles rest 
ill the sleeves, and the outer rollers which are also bushed “lit 
over them. The diameter of the rollers is 9*5'^ and width of 
sole The middle roller only of each set bWs on the axle, 

which is of steel, 2*25" diameter, and which rests in a cast’-steel 
bracket attached to the slide by means of four bolts ; the end 
of the axle is screwed and a steel nut secures it from working 
out of the bracket. • 

On the front of each side bracket underneath, there is a lug 
to which is bolted,* by two bolts, a pair of clips. A inetal 
bearing piece to bear against the clip racer riveted to each 
clip on its rear face. 

A pi VO ting bar is secured by two steel drop jpins to the front 
of the slide. , $ ^ 

A cast-steel bracket for housing flap is fitted on the left 
side of the slide near the rear. A cast-steel flap fits into the, , 
bracket and turns about a steel pin, the pin being secured in 
position by a steel pin with L head. 

The training gear consists of a train of qDigr, wheels on each Training geai 
side of (lie slide, worked by winch handles^ From these the 
motion is transmitted through bevel gearing to a i^entral shaft 
which rests in bearings formed in the training gear brackets. Two 
cast-steel pinions are fixed each by two keys on the shaft, thcise 
gear with two wheels formed in one casting with a deck pinion on ^ 
a steel axle 2*5'^ diameter, secured in the training gear bracket by a 
collar and split pin. 

The gear is clamped by a screw clamp acting on an intermediate 
wheel on each side of the slide. ^ 

A cover of metal forming a bearing for the spindle wheel and 
pinion is provided for each side train, and a cover of steel i^late for 
the central portion of the gear. 

The following are the parts of the training gear : — 

Two spindle pinions for winch handles, 12 teeth, diameter 

■ 

Two spindle wheels 22 teeth, diameter 8*75'', with steel bevel 
pillion shaft wdth two keys fixed in sl^aft. 

Two Sjmir wheels, 46 teeth, diameter 18*3^^ 

Two bevel pinions 10 teeth^ diameter 4-77^', witli steel shaft, 
collar and pin. 

One bevel wheel, 33 teeth, diameter 15*75^'. 

Two spur pinions, 13 teeth, diameter 6*635^' 

Triple training wheel, 13 teeth, diameter 6*635^'' and 14 teeth, 
diameter 8*76'', with steel j)in with collar and L headed 
split pin. ♦ 

• Two metal guards each in*three part^, with steel stay and two 
V' hexagon headed, one I''' cheese liead with slot, tap bolts, 
thirte^ *75'' bolts and nuts, five 1" bolts and nuts. 

Oast steel clamps right and left, for training gear with pin and 
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split pin. Cast-steel bracket, right and left with two •'Jo" 
cheese headed bolts and hexagonal imts, metal strxd and 
wroxight-iron guide piece, clamp screw, one right hand and 
" one left hand thread with handle. 

The rear ei>d of the left hand piston rod is secured in a bracket 
bolted to the slide, as in the 6" 

A hole is drilled in the bracket for the valve of the piston rod, 
A plate is fixed on this bracket and also on the lug securing the 
froAit end of the right hand piston rod having the following in- 
scription “ cock closed when firing, open for running in.” 

A small double-acting force pump is fitted on the right side of 
the slide at the re^. 

The pump and gear, Plate LVII, consists of the following parts: — 

One circixlar wrought-iron plate with six screws. 

One guard, cast-steel, with two bolts and nuts. 

Two pump barrels of metal A, B, each with one metal gland, 
two valves, two metal and two steel plugs and three con- 
necting screws. 

One plunger, metal. 

One connecHi% rod, wrought-iron, with tw-o caps and four bolts 
and nuts. 

One crank, „ wrought-iron, with wnsher and pin. 

One handwheel for crank, iron, 33” diameter, wdth wrought- 
iron handle in brass ferule and nut. 

One elbow piece, metal, L. 

Two pieces, metal, H, K. 

Two copper pipes connecting valve on each side, each with tw'o 
metal coupling nuts. 

One pipe connecting right hand piston rod in two jiarts, with 
three coupling nuts, metal, four clasps, wrought-iron, and 
five studs screwed and nuts. 

One pipe connecting left hand piston rod in two parts, with 
three coupling nuts?, metal, five clasps, wrought-iron, ten 
studs and nuts. 

The circular wrought-iron plate is attached by screws to the 
outside of the rear end of right side of slide; and the pump 
bairels, A, B, are atteched by screws to the plate. The plunger 
works through a stuffing box in each barrel into a chafnber (?. In 
the upper part of this chambel' an air cock, not shown in the 
drawing, has been fitted. Cotton packing is placed in the stuffiag 
box, and a metal gland screwed on to it. The plunger is worked 
by the connecting rod, the upper end of which is attached to the 
crank. The crank rests in bearings formed in the guard which is 
bolted to the circular plate, and has the handwheel secured on its 
outer end. 

The pump barrel fopns casings for the valves^ C, 1), E,and,F, 
of which D and F are'suction, and C and E delivery valves. I> 
and F axe connected by copper pipes with the left, and 0 and E 
with the right hand piston rod. A metal plug is screwed into each 
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valve casing to form a bearing for the shank of the valve, a steel 
plug closing the top of the metal ping. 

The metal T pieces, H, K, are screwed into the casings of the 
valves C and D; and the elbow piece L into that of the valve E.» 

H and L are connected together by a copper pipe, and K is 
similarly connected with the casing of the valve* F. The pipes 
leading to the piston rods are attached to K and H hy the coupling 
iiucs. That leading to the right hand piston rod lies along the 
outside of the right side of slide, under the top flange, and is 
supported by the clasps. That leading to left hand piston wd 
passes underneath side of slide, and is supported in four clasps 
attached to the rear Me plate. Both pipes are formed in two parts 
connected by the coupling nuts. » 

The pump is worked by a handwheel 33^' diameter, the spindle 
of which is cranked and rests in bearings formed in a cast-steel 
bracket, bolted to the circular wrought-iron plate. l3onnecting 
rod transmits motion from the crank on the spindle to the plunger 
of the pump. 

Spanners ISTos. 28 to 33 are required for use with the hydraulic’ 
buffers. 

No. 28 is a wrought-iron spanner with st^e\ ends 14'^ long, for 
glands Cy Fig. 151, of both cylinders. * 

No. 29 is a cast-steel spanner 24" long for gland A of left 
hand cylinder. * « 

No. 30 is a single-ended wrought-iron spanner 20" long. It is 
used for the gland A of right hand cylinder, and also in con- 
junction with a wrought-iron key for the plug of the left hand 
cylinder. An octagonal recess is formed in the face of the plug, 
into which the key is fitted; the key projects 1" beyond the 
recess, and is for.med at this part with a hexagon to take the 
spanner. * 

No. 31 is a cast-steel spanner 24" long, for gland B of left 
hand cylinder. 

No. 32 is a single-ended spanner of ordinary tyj>e, for gland B 
of left hand cylinder. 

No. 33 is a wrought-iron double-ended spanner 15" long for 
running-out valve. 

^ Centeal Pivot Mountij^gs. ' 

» 4" B.L. Careiage and Slide. 

The carriage is similar to that for the 4" broadside mounting, 
Mark II. The cylinders are a little longer, the average recoil in 
practice being 13", and the left hand one has two deep flanges cast 
on the rear end to take the elevating gear. Metal screw caps 
identical with those for the right hand cylinder of the broadside 
mounting, ^itii gutta-percha rings, cfes^^ the rear ends of the 
cylinders. The piston rods and pistons, with t]ie stuffing box and 
glands, are /ilso similar to those of the broadside carriage ; the 
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total length of the piston rod is 35*055''. Tlie screw plugs for the. 
emptying hole in the tnansoms are of wrought ii-on. There is 
also an emptying hole, at the outside of the right cylinder in front, 
closed by a screw plug. 

The elevating gear is fitted to the left side similarly to that 
for the 5" Broadside, Mark I. It consists of the following 
parts — 

A steel arc, same as for broadside nioiiiiting, giving 20^^ eleva- 
tion and 14° dei>ression. 

A steel pinion, 12 teeth, 3*82" diaineter, fixed to steel spindle, 
1*5" diameter, by a key, solid witli the spindle, and a 
•375" screw halved into the pinion and spindle ; with two 
wrought-iron nuts and split pin. 

A metal worm wheel, 24 teeth, 4*76" diameter. 

One pgir of steel friction cones with wrought-iron nut. 

Metal worm, 2*6" diameter. 

A steel worm spindle with metal hand wlieel, two nuts *5" 
thick and split pin, one screwed collar with split pin, and 
one sliding collar with split pin and chain. 

A metal elevating bracket with two *75" tap bolts. 

A front bracket pf metal for elevating gear with wrought-iron 
nut. This bracket is attached to the slide. 

A guiimetal .pointer with two *5" steel tap bolts. 

The slide consists of two girders of cast steel, the upper 
surfaces of which are planed and have a slope of 15*^. They are 
connected by two transoms and a bolt with a distance quill ; the 
front transom of angle steel is riveted across the front of the 
girders ; the centre transom of cast steel is riveted to the slide by 
means of circular flanges cast with it. The bolt passes through 
the girders near the front. rAt the front end of each girder two 
brackets are cast to which a shield is secured by means of holts, 
a pad of teak being placed between the brackets and sliield to 
lessen the shock on the brackets should the latter be struck. The 
shield is further secured to the slide by means of plate and angle 
iron bolted to a flange on the girders near the front. On eacli 
upper bracket is a boss to which tlie piston rods are secured in 
the same manner as the broadside slide. 

The centre transom forms a step bearing for the pivot, a 
bracket for the worm^shaft of the training gear, and (5ne for'^the 
front roller axle, being cast with itr A wooden cover fixed by four 
*5" tap bolts is placed over the centre of the transom to cover the 
pivot. The slide is supported on three coned rollers of steel, 
bushed with gunmetal, 6" greatest diameter, one in front and two 
m rear. The front roller axle is of steel, 1*75" diameter; it rests 
in a bearing formed in the centre transom, and is secured by a 
•375" tap bolt passing Jjhrough a lug on the head of the axle and 
screwing into the transom.^ 

The rear rollers rest.*bn steel axles in flanged feet' cast on the 
rear end of the^ ^ide frames ; the axle is 1*75" diameter with 
cheese head. It is prevented from turning by a small pin fitted 
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into the clip plate, the end opposite the head being screwed, and 
a nut securing the axle and clip plate in their places. Lubricating 
holes are drilled obliquely through each axle and closed by screws. 

The rollers run on a pivot plate to which the slide is held dowi 
by {our cast-steel clij) idates. The rear clip plates are secured to 
the flanged feet of the rear rollers by means of th^ axles and nut, 
and also by *875'' tap bolts, one to each plate. The front clip 
plate is lipped and hooks on to the slide, a *875" bolt and nut 
securing it in its place. ♦ 

The pivot plate is of cast steel, having a racer for the coned • 

rollers and a clip racer formed with it. It . is bolted to the deck 
by twelve 1" bolts. A guiimetal worm wheel ring is secured on 
the plate by set screws. * 

The training gear is ifitted to the right side only, and consists Training gear. 
of the following parts 

■ ■ 

A worm of forged steel, 5*1" diameter; a *625" hble is tapped 
in it, a lifting bolt with loop head being provided for 
lifting the worm out of its place. • • 

A training worm shaft of steel, 1*75" diameter, with metal 
clamping nut, screwed collar and split pin, also washer, nut, 
and split pin. • • 

A cast-steel wheel, 25 teeth, 9*947" diameter. 

An intermediate cast-steel wheel, biLshed with gpnmetal, 22 
teeth, 8*753" diameter. 

A steel stud, 1*75" diameter, for intermediate wheel, with ^ 
wrought-iron nut and split pin. 

A cast-steel pinion, bushed with gunmetal, 15 teeth, 5*969" 
diameter. 

A steel stud for pinion, 1*5" diameter, with wrought-iron nut 
# and split pin. 

A steel cover for training wheels wiSii four *5" tap bolts. 

A metal cover for worm box with four *375" tap bolts. 

Hand wheel of M.C.I. with handle, cotter and loop head set screw. 

The worm shaft rests in metal-bushed bearings in the right 
hand girder and the centre transom. The bushes for the transoms 
are flanged, and prevented from turning by steadying pins on the 
flanges, which enter holes in the transom. The hush on the side 
fram^. is aljgo prevented turning by a steady pin. The sha^t is 
secured by a coUar nut and inn on its left end. The worm fits on 
tte worm shaft, between its bearings in the transom ; it gears with 
the worm wheel ring on the pivot plate. The metal cover is 
secured on the transom over the worm by the bolts. 

A wheel fits on the shaft outside the girder, and the clamping 
nut and collar are screwed on outside this wheel ; the collar is 
^ secured by the split pin. 

This wheel gears with the ^termediate wheel, which gears witli 
tbh pinion on the sleeve of which! the handj^heel is secured by the 
set screw. - • 

Two eyebolts of iron on each side, , 
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Two iron hooks riveted to right side for iron handspikes. 

A metal bracket for extractor fixed by two screws to the rear 
of the right side. 

^ A metal bracket for rimer, fixed by three screws to the right 
side. 

A metal inscription plate fixed by two screws to the right side 
giving the register No. and weight of the slide. 

A buffer stop is fixed on the inside of each side frame at the 
front as in the broadside mounting. 

Jlie metal retaining pawl and iron handspike are also similar 
to those for the broadside slide. 

Spanners No. *7 and No. 9, Mark II, are Required for use with 
the hydraulic buffers, the former for the plugs of the filling and 
emptying holes, and the latter for the glan^ls and caps. 

A spanner is also required for use with the elevating gear, p. 410. 

A screwed loop is required for lifting the worm. 


5" B.L. CabriaCtE akd Slide. 

The carriagg rimilar in all respects to the 5'^ Broadside, 
Mark I, with the following exceptions : — 

The loop instead of being on the side of each cylinder as in the 
Mark I is on the top of each cynnder as in Mark II. 

The sliding worm spindle is longer, its total length being 62'65'^ 

The slide is generally similar to the 4" central pivot. The 
front transom is of bulb steel. 

The shield consists of a vertical steel plate 1*25'^ thick, bent 
round so as to protect the front of the gun, its greatest width is 
about 5^ 11*25^''. ^ 

A port is cut out at the centre for the chase of the gun. 

A top-plate of steel *75'' thick is riveted by means of angle 
steel, to tbe bent plate ; its rear edge is straightened by angle steel 
riveted to it. 

The shield is attached as in the 4" O.P. but is also secured to a 
flange cast with a centre transom. 

The three steel rollers on which the slide rests are 6", greatest 
diameter, and are bushed with gunmetal. The front roller axle is 
2" diameter, with loop head, it is secured in position by q set 
screw, with loop head for a toixmy passing through the flange of 
the bracket ; a shank on the set screw enters a hole in the axk. 
The rear rollers and clips and also the front clips are secured as in 
the 4" C.P. 

The training gear consists of the following parts : — 

A worm of forged steel 5*1" diameter provided with a tapped 
hole and lifting loop as in 4 C.P. 
i A training worm shaft of steel 2" diameter with wroughVifon 
nnt, 2 * 75 % long and *375" pin also with metal washer, 
wrought-iron nut and split pin. k 




A cast-steel wlieel, 30 teeth, 11‘938'Aliaiiieter. 

A cast-steel intermediate wheel, hushed with gunnietal, 30 teeth 
11*938'' diameteiv 

A steel stud 2" diameter for intermediate wheel with inii^ aiicl 
split pin. 

A cast-steel pinion hushed wnth gumnetaV 15 teeth, 5*909'''' 
diameter. 

A steel stud for pinion 1*5" diameter with nut and split pin.. 

A steel cover for training wheels with three *5" tap bolts. 

A metal cover for worm box: with four *375" tap bolts. , 

Handwheel of M.C.I. with handle and two loop headed set 
: .screws. ■■ 

The arrangement of the gear is similar to^that for tlie 4" O.I'. 

Two e3mbolts of iron on each side. 

Two iron hooks iiveted to left side for iron handspike. 

An iron loop for outer gland sj)aiuier riveted to kiside of left 
side..; . . . •' 

An iron hook riveted to inside of left side for training wmrni 
lifting loop. • 

Two iron hooks for inner gland spanner riveted to outside of' 
left girder. 

Two iron hooks for filling plug spann^i;*iweted to outside of 
left girder. 

A buffer stop is fixed on the inside of each girder at tlie front. 
It consists of a spiral spring, buffer spindle, two nuts and split 
pin. 

Metal brackets on outside for tube box and rimer, and on rear 
of right side for extractor. 

A metal inscription plate giving registered niimher and 
weight is fixed on left side. 

A metal retaining pawl is pivoted on the end of a stud riveted 
into the side of the left girder near tlie front. The pawl is secured 
on the stud by a \vasher and sjilit pin, and is kept in action by a 
stop pin with bent handle attached to the left girder by a chain. 
The pawl rests on the pin which is inserted in a hole in the side.. 
When the pawl is not in action it rests on a stop riveted to the^ 
side. 

The following stores are recpiired with the mounting : — 

Iron handspike. 

^ Spainjer, hydraulic buffer, Ho, 7, for plugs of filling and cfmpty- 
ing holes ; No. 9 Mark JI for inner gland and cap ; No. 10 
for outer gland. 

Spanner for elevating gear p. 410, 

Loop screwed lifting worm, 

6" B.L. Cakriagk and Slide. 

The carriage consists of iwo cylinder brackets connected by a 
liollow tracLsc?m, the whole formed in ohe»steel casting. The tran- 
som forins a stop to bear against the front buffers of the slide on 
the carriage running out. Trunnion bearings are formed in each 




Carrlitg»t. 
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bracket with metal capsqiiares similar to those of the broadside 
carriage. 

The carriage is kept in position on the slide by clips along 
each bracket on botli inside and outside, which forni part of the 
casting. 

Two liners of manganese bronze are riveted to the under side 
of eacli bracket. 

The general arrangement of the hydraulic buffers is similar to 
that in the 6'^ broadside ""carriage ; one piston rod being in tension, 
and thcT other in compression during recoil. The piston consists of 
two collars, forged solid with the rod, the rotating valve ’working 
between them. Tlie valve is made in two pieces*" secured together 
by screws. ^ 

The cylinders are lined with tubes of fmged steel ; the left 
hand tube has a solid end in front, and is closed by a metal ping 
in rear. The'^^a^lve box is screwed into the rear end of the right 
hand tube, and the front end is recessed to form a stuffing box. 
The packing for both cylinders consists of a cup leather, inner 
steel gland, cotton packing and outer metal gland as in the 6'^ 
broadside. 

The cylinders ai;e muiected in rear by a copper pipe with a 
collar brased on each ehd, curved so as to lie along the rear of ^die 
transom coinn indicating witli the right hand cylinder through tlie 
valve box, and^witli the left by a Hanged metal pipe, which is 
attached by three screws. The copper pipe is attached to the 
valve box by a steel screw, and to the metal X)ipe by a metal nut. 

The arrangement of the valves is similar to that for the 8^^ 
broadside, page 444. 

The parts are as follows 

A metal valve box. 

A metal riiniiing-out valve.^ 

A steel spiral sluing. 

A metal cap. 

A metal by-pass valve, with metal handle and split pin. 

A leather ring and leather washer. 

A metal gland for by-pass valve. 

The ends of the piiston rods are secured to the slide, and the 
buffers are filled and emptied as in the 6'^ broadsitle. 

Tlu^ elevating gear co^asists of the following jiarts : — 

An arc of wrought steel. « ^ 

An elevating pinion of cast steel, T12 teeth, 4*78'' diameter, with 
spindle, four metal friction rings, spring washer, nut, and 
s]}lit pin. 

A worm wheel of metal, 24 teeth, 7*64''' diameter, with two 
steel friction rings '4'' thick, and three -25'' tliick. 

A worm of metal. 

; A sliding worm spindle of steel, total length 44'31'', with steel 
cotter. ^ ^ ^ 

A handwheel of^metai,, diameter, with wroughC-iron pin 
for handle, nut and metal ffuilL 

Xv An elevating jDracket of metal, which also forms cover for 



the worm and worm wheel, with three coiiiitersiink screws, 

*625'' diameter, and one tap bolt diameter. 

The arc is rigidly attached to the gnu, and gears with thoi^le- 
wating pinion, the spindle of which passes through a hole near the 
rear of the left hand bracket and also through the elevating 
bracket, which is bolted to the side of the carriage. The friction 
rings are placed on the end of the spindle ; one thick ring being 
next the carriage bracket, then the metal and thinner steel rings 
>are placed alternately, and lastly the other thick steel ring. « 

The arrangement of the worm, worm wheel, and sliding spindle 
is similar to that on the broadside carriage. 

The slide consis^ts of two girder sides ^ of cast steel, eacli g ii.v, 
formed with a bottom plate cast with it, with flanges front and 
rear. The flanges are bolted together with *875^' bolts. The 
bottom plate of each girder is provided wnth a deep s«mi-eireular 
flange; where the girders are bolted together these flanges form a 
bearing for the pivot. The slope of the slide is 10® 

Three rollers are placed in a recess in the upper partof thS 
right hand girder, and four in a similar recess in the left; they are 
*of cast-iron, bushed with metal, 7*8'^ diameter. In each roller 
there is a tapped hole, which enables it Cb^lb^ lifted out by a 
screwed rod with loop handle. Each roller rests on a steel pin, 

2*5'' diameter, which passes through holes in the g^’ders, and is 
.secured in position by a tap bolt, *625'' diameter, passing through 
a hole in a lug formed on the head of the pin. An oil cliamiel is m 

cut on each side of the pin, and a hole drilled through the pin 
connecting the channels ; the lubricating hole proper is drilled 
through the head to meet the first hole, so that oil can flow to 
either channel. 

The girders are supported on four coned rollers . of cast iron, 
greatest diameter 9*464''', bushed witlx gunmetal. The pins or 
axles of the rollers are of steel, 2*5" diameter; they rest in 
flanged feet cast on the girders, studs on the pins fitting in re- 
cesses in the outer flanges. 

A clip plate is attached to the inside of the outer flange and 
foot of each roller by a tap bolt 1" dianietei% which passes 
through the flange into a tapped hole in the plate. A tommy 
hole is made in the head of the pin to enable it to be turned 
if necessary in putting it in position. It fe secured by a *tS25" 
split pin. * 

^ Tlie training gear is similar to that for the 4" and 5" C.I\, 
but there are two trains of spur gear, one on each side of tlie 
slide. 

The gear consists of the following parts : — 

A training worm shaft of steel. 

Two cast steel wheels, 30 teeth, 11*938" diameter. 

Two cast steel intermediate wheels bashed with gunmetal, 30 
• * teeth* 14*33" diameter. • • 

Two steel studs for intermediate wheels, with^nut and split ]>iu. 

Two cast fteel pinions bushed with gunmetal, 15 teeth, 5*97" 
diamexer. 

(m.c.) 
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Two steel studs for pinions with nut and s]>lit ])iu. 

Two steel covers for training wheels, one right hand and one 
r. left hand. 

Two handwheels of M.C.T., 30^' diameter. 

A wroiight-iron cover for pivot plate, cheipuu'iul with six *5'^ 
tap bolts. 

A metal cover for worm box, with four taj) bolts and twO' 
metal lubricating plugs. 

The gear is fitted as in the 4'^ and o'' C.Ih 

The pivot plate is similar to those for the 4" and 5" C.P., but a 
well is formed in it between the pivot and racer, which is covered 
by a wooden deck. ^ 

A shield is attached to the slide at the front by four lT2r)" 
bolts, holes being drilled to suit at the front of each side. The 
shield is alscr attached to tlie side of each girder by a steel ])late 
with two bars oT angle steel, riveted to the plate, and secured to- 
the shield and slide by '87o" bolts. 

The sliield consists, as in tlie 5" C.P., of a front plate 1*25"' 
thick, and a top plate *75" thick, both of steel. 

Buffer stop at front of each side frame consisting of an iron 
spindle wKlf head, secured by two nuts and a pin, and a 
volute steel spring. 

An iron e 5 ^d)(*/lt on each side. 

On the right side ; — 

Bracket for tube box. 

,, for rimer. 

On the end of the right side : — 

Bracket for extractor. 

„ fpr vent head. 

Two hooks for luandspike on inside of right side. 

Two l)rackets for loading tray on left side of shield. 

Two brackets for releasing lever for breech screw of gun on- 
right side of shield. 

The following stores are required for use with the mminting : — 

Loop for lifting roller. 

Lever brake nxit. 

Bunnol with strainer for filling cylinder. 

Spanner No, 16 for gland, valve box, cap ami by-pas^ valve^ 

„ No. 17 for nuts of piston rods. 

„ No. 19 for plugs of cylinders and valve box. 

„ No. 20 for glands of cylinders. 

The loop for lifting i^ollers is a bar of round iron, *5" diameter,, 
bent into a loop at one end and screwed at the other. Total 
length, 7*5" 

. The lever brake nut is of wroxight iron, 1" diameter, and 16*5" 
long, formed with an eye at one endr 
, The spanners, &c,, are contained in an iinplemenT box, generally 
similar to that for^the broadside mounting, hut difleiing in dimen- 
sions and internal arrangements. 

It is 3' 3" "X 12*5"- X 10*25" 


CHAPTEE V.— BOAT CAEEIAGES AND SLIDES. 


The following are the carriages and slides for boat servicg : — • 


Sfature. 

• 

Weiglifc.. 

Tonnage, a 


IT 

CM 

ts. qrs. 

lbs. 

tons. 

iH.M.L. 



tt' 


9-pr 

8 cwt. wood carriage 

' 2 

3 . 

20 

0-335 

„ „ slide 

4 

2 

25 

0*310 


6 cwfc. wood carriage 

2 

3 

8 

0-294 

slicio * • V * f • 

4 

2 

0 

0-277* 

9-pr 

8 cwt. or 6 cwfc. iron carriage . . 

2 

2 

16 

1- 1 -039 

j} jf slide • * • . 

4 

3 

0 


7*pr. 

200 lbs, iron carriage, Mark I. , , 

I 

0 

21 

0 077 

}> }} 5> }J * • 

W 

» •! 

12 

0-077 


„ „ slide . . 

2 

1 

17 

0 -257 


7-pk. E.M.L. Steel Gun of 200 Lt-'S. CAiini.vciE and Slide. 

Mark I carriage, Eig. 152, consists of two bi’ackets of plate 7-pr. R.M.I 
Mveted to a bottom plate by means of angle iron on the outer sides 
■and connected in front by a tiunsom pf plate rivmted to angle iron, ^age 
■and in rear by another transom of angle iron. The capscpiare keys slide. Mavk 
:are of steel. 

It is fitted with two outside clips on each side, with a handle on 
each bracket, and with a square threaded elevating screw, with 
■crutched head for attachment to the eascable of the gun, the nut 
■of the screw is fitted with cross handles and oscillates in a metal 
pedestal bolted upon the bottom plate. A block for a wadhook 
worm is fitted upon the breast of the carriage. 

The iugs of the capsquares of thesS carriages have* been 
-strengthened and the keys modified to suit. The base of the 
• pedestal of the elevating gear has been increased in dimensions and 
secured by f" holts, instead of by 

Mark II carriage is converted from Mark I. The elevating gear § 
is strengthened ; the pedestal is replaced by two metal bearings, ; 

which are bolted to the bottom plate, and to an additional steel 
angle plate; a metal handwheel is fixed to the elevating nut in place 
of fhe cross handle; and the tumbler in which the nut works is ; 

Increased in %ize. * • i 

The carriage is strengthened by increasing fehe thickness of the i 

angle and^ip plates and making them of steel instead of iron. ! 
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Tlie bottom plate is also stiffened bj^ tlie addition of two steel angle 
j)ieces. 

The existing loops are replaced by others longer in tlie stem, 
to admit of tlieir being* bolted tliroiigli the additional anglS cross 
■ .''pieces.. ' « 

The slide consists of two sides of girder iron 5|-'' deep, bent Slide, 
round in front and joined hj a connecting plate, three liottom plates,, 
and a rear transom ; the latter has a woot|en block placed in front 
of it between the sides for the hufibr to bear against. In the front ^ 
bottom plate there is a hole for the fighting holt and iipoii tlfe upper 
surfaces of the side stops are fixed for the carriage, the r< 3 ar stops 
haYing india-rubll^r plates attached to them. 

The buffer is secured by bands upon th# rear and centre bottom 
plates, nutted beneath ; upon the outside of the right side of the 
slide a staple to hold a spanner for the buffer is attached. The holes 
in the piston are *65'', and the recoil allowed is The working 

quantity of oil is 7 pints. 

A run-off cock and guard, similar to those for the 9-pr. E.MX. • 
iron slide, Plate LVIII (p. 460), is substituted for the cock shown 
ill tlie figure ; the screw in the plug of the cock having a left- 
handed thread. • •• 

9-pe. E.M.L. of 6 CWT. Wood Gaerlvge and Slide. 

The carriage is converted from that for the 12-T[ir. ll.B.L. It is 
a wood sliding carriage of the ordinary type, fitted witli an elevat- 
ing screw, working in a cross handled nut, with gudgeonB, which ^ 
oscillate in hearings attached to a plate on the rear (lock. The 
screw allows of ll® of elevation and 2"^ depression being given to 
the gun. 

The carriage is fitted with two outside clips on each side with 
a bracket for tlie piston rod of tiu? hydraulic buffer, and with a 
metal bracket to hold the wadhook worm on the front transom. 

The slide is converted from the Mark 11 slide for the E.RL. The slide. 
9-pr. ^ 

It consists of two sides connected by three transoms ; it lias no 
rollers, hut is fitted with friction plates and lias a supporting l.)lock 
under both front and rear, hinged by keys and secured by hooks. 

Ill the front transom there is a hole for a fighting holt by which 
the slide is pivoted. c « 

7 ^' ... . * .' 

9-pn. E.M.L. OF 8 cwx. Wood Carimage and Slide. 

This carriage is converted from that for the 12-pr..E.r>.L, ; it is 
generally similar to the iireceding, hut will only admit of 9^ ele- 
vation and 2'“" depression. 

The slide is fitted with a hydraulic buffer, which rests upon the 
front and centre transoms and is secured by hands passing llirough 
^ the transoms and nutted Beneath. The rear cap rests "against a 
hearing j^ate bolted between the rear eftremities of the sides. 

The internal diameter of the cylinder 18*4''; holes in piston . 
*625'" diai]^eter; working contents 5 quarts. Tlie^ recoil is 2' 


K.M.L, 
drought-iron 
tjarriago, and 
fiUde. Mark I. 
Ij, ofC., 

S 2874 " 

<P1. LTIIL 




The slide is similar to the preceding, it is converted from either 
-the RB.L 9>pr, or 12-pr. slide, Mark^lL 

The diameter of holes in the piston of tlie hufler is *625'^; 
working contents 6 quarts. 

To 6nal)le the 1;un to he worked upon a central pi^'ot, tlie centre 
.transom plate is fitted for a fighting bolt; the latter is arranged to 
he inserted from below, so tliat it will clear the butler, and has a 
feather upon it to passThrough a corresponding fcatheru’ay in the 
transom and friction 2 :)late. 

9-pn. E.M.L, OF 8 and G cwt. Wuoucarr-lKDX CAUKiAcrE and 
r Slide, Mafk IV 

The carriage and slide are of similar construction to those for 
tlie 7-pr. steel gun of 200 lbs. 

The brackets of the carriage are of plate, and have a narrow 
stiffening piece along the front and upper edges, an eye in each of 
the rear clips, and breeching bouclies; there are no handles. Drainage 
holes are made in the bottom plate. Tlie elevating screw i.s similar 
to that of the 7-pr., and admits of lO"^ of elevation or 2'^ of depression 
being given to the gpii. To adapt the carriage for the G cwt. gun 
also, a piece of angle iron is ri\'eted across the bottom plate in 
front of the r<Sar transom for the attachment of the brackets of the 
'elevating gear. 

The girder sides of tlie slide are GV' dee}) l)y 2 wide in the 
flange ; the three bottom plates, which with the rear transom con- 
nect the sides, have metal friction plates attached beneath them, the 
'centre, as well as the front, being fitted for a fighting bolt, wliich, 
■as in the wood slide, is inserted from lielow. 

The slide has a handle in front, an eyebolt in rear at each side, 
and front and rear blocks ; the transporting axle is secured in 
bands beneath the sides. 

The hydraulic buffer is similar to that used for the 9-pr. E.M.L. 
■of 6 cwt. wood slide, but the rear cap is formed with lugs by which 
it is attached to the transom, and the nin-olf cock is arranged to be 
•contained within the depth of the slide, the screw in its plug has a 
left-handed thread, a guard for the cock is secured across under the 
Asides of the slide. The holes in the piston are *075'^, and the working 
quaifcity of oil is 5 quefrts. 




CHAPTER VL— TRAVELLING OARRJAGES. 


The following are the naval travelling carriages 


Nature. 

Weiglit 
empty, n 

Weight 

packed. 

Tonnage. 


cwts qrs. lbs. 

cwts,. qrs, lbs. 

tons. ' 

^ , 

9-pr. 8 cwt. Tvooci 

6 2 6 

15 0 9 


J) * • • • 

6 1 2 



9-pr. 8 cwt. and 6 e^t. steel . . 
7-pr. 200 lbs. iron . . .. 

6 2 1 

3 1 16 

^15 0 13 


Gatling 0 'd-S , . . . • • 

4 0 14 


0’8S: 

Gardner 0 ’45 .. 

5 2 0 

• 

. « 



With 8 cwt, gun. 


9-pr. E.M.L. 8 CWT. Wood Gareiage. 

This carriage is converted from that for tSe E.B.L. 12“pr; ; it is 
generally similar to that for the E.B.L. G-pr., p. 2J-. • 

There are no axletree boxes, but a small box is attached to the 
left bracket over the axletree bed. The elevating gear is similar 
to that on the 9-pr. 8 cwt. wood boat carriages; but has the cross 
handles bent upwards to give more clearance,, and is fitted witli a 
thumbscrew to act as a clamp. 

The wheels used with the carriage are Naval, No. 163, S'" 6^^ 
diameter. 

The limber consists of a light frame bolted over an axletree 
bed, and fitted rvitli a pole with two slats for man draught. It 
carries two long side boxes and one centre box. Idrn oil can is fixed 
at the back of the centre box. 


9»pe. EM.L. of 6 CWT. Wood Gaeriauk 

This carriage is similar to the preceding, but the elevating screw 
^ placed^ 4 nearer the axis of the trunnii,pii holes. ^ 

« 9-pr. E.M.L. of 8 or 6 g’wt. Steel Carriage. Mark I, 


The brackets of this carriage are of steel plate, thick in the 
middle, and tapering to -fj/' at the ends, Tliey are housed over a 
solid steel axle of rectangular section; round the edge of the 
housing a piece of angle iron is riveted, and a piece of flat iron, 
bent to grasp the axle, is riveted to the horizontal web of the angle 
iiron. * • 


9*pr. R.MXj 
steel carriagj 

§ 8780. I 


The brackets are further connected ^by two transoms, a collar 
bolt, a trail piece, and a bearing piece. The transoms are of steel 

(M-gI 
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plate, turned over at the edges for attachment to the brackets • the 
front transom stands just in front of the axle, and is formed with a 
horizontal web to strengthen the attachment; the second transom 

m about 16 ' in rear of the other, and is also turned over alon" its 
top edge. o ™ 

The bracket plates are bent round to meet at the point of the 
trail, and are there connected by the trail piece which fits outside 
tfiem, and by a bearing piece, also of steel, lietween them. 

wrOught-iron connect the shoulders of the axle 
with the brackets at the position of the second transom. 

They have eyes on their front ends which fit on cylindrical 
continuations of the bases of the arms ; studs are formed on their 
rear ends, which fit ;iato holes drilled in the bracket plates, to 
wmcli they are each also attached by two of the rivets seciirincy the 
transom. ^ 

The elevating screw is of the Wliitwortli pattern; the gud^^eons 
of the box rest m metal bearings on the tops of the bracket plates 
and are secured by caps; the screw is worked by a handwheel at 
the rear of the box. 

There are two positions for the gudgeons in the metal bearings 
so as to make the carnage suitable for either the 8 cwt., or 6 cwt! 

The carriage is fitted with a ring, shoe, and pin for the field 
service traversing naiidspike; with a metal socket for priming wires 
and with fittings to carry a billhook, handaxe, &c., also with tlm same 

axletree box as that of the wood carriage. ‘wmsame 

nn right ^bracket, and the handspike 

on the left; they rest m supports whicli are made strong enou^^h 
to act also as locking plates, and are further secured by straps. “ 

_ ihe spare sponge and handspike are carried underneath, restin" 

m supports between the brackets near the point, and secured by 
straps under the axle. '='-un,u uy 

diameter^^^^^^ No. 56, with second class B pipes, 3' 6" 

The limber consists of a frame of angle iron, with T iron 
summers a cross plate, a limber hook and socket for pole draudit 
attached to an axletree by a stay on each side 

iro ’“S’/” “““'taent to '.ta plat> 

Jie pole with slat is similar to that for the wood limber 
The ammunition boxes are each fitted to carry twelve rounds 
and a proportion of small stores. 

ammunition boxes 

aid containing fuzes 

and friction tubes, and a,proportion of spare pistol ammunitmm 

-'r' 25(3 IBS, Ibok Cabbiagk. 

carriage is for mountain service, 4 »age 108 

IlifkJ-’"' - ^ I 


463 


it diflfers from the latter in the length of the axletree, wlxich is 3^^ 
longer, and in the special fittings for side arms. 

; The body of the limber is similar to that for mountain service, 

but is made large enough to carry two leather ammunition bcflces 
and one wood box for small stores. 

' The leather boxes are similar to those lor mountain service, 

but are not fitted with links for attachment to packsa cklles. 

I The wheels are naval, ‘No/' 58,. 3' diameter. ' 

i # . ■■ 

; , *45'' Gatling.- Cabriagb. 

This carriage resemhles the field service Gatling carriage in tlie ‘4r/^ Oatiing 
general form of the body. The brackets are plate ; they arc 
; riveted to the axletree, hnd further comrected to it, each by a stay Mark L 

of round iron ; they are united by three collar bolts in yieir length, l. oi c.,, 
and at their points by a trail piece which lies between them, and § ^643. 
has the usual eye formed in it ; to give increased bearing on tlie 
ground a small piece of angle iron is riveted to each side of tlief * 
point of the trail. 

The axletree is solid, its body bent down at the centre, to re- 
ceive a bed upon which the gun lies. ^ ® 

The bed consists of a wrought-iron pedestal, the lower end of 
which rests upon the centre of the axletree, while# a ^spindle pro- 
jecting from it passes through a hole in the latter, aiiAi is secured 
by a clamping screw. Upon the upper end of tlic pcdesttil, in the ^ 
direction of the longitudinal axis of the carriage, a bearing plate is 
bolted, to the under side of which a vertical quadrant or elevating 
arc is attached. The arc has teeth on its edge, in which an endless 
screw worked by a handwheel gears, so that by working the screw 
^ any required elevation or depression can be given to the bearing 

plate, and consequently to the gun abo^^e it. A screw is added to 
clamp the arc, for the purpose of keeping the gun steady. To 
admit of lateral motion being given to the gun, another bearing 
plate is placed upon the first, pivoted to the latter in front, and ^ 

having a pin projecting from it working in a circular slot in the 
latter to the rear. To give motion to the upper or trunnion plate, 
to which the gun is bolted, a worm wheel is attaciied to the upper 
end of the pin just mentioned above the plate, and a pinion to the 
lowr end ^eneatli the under plate. The worm wheel is work^i as 
by an endless screw witi^ handwheel upon the upper plate 
i ; . -. . |it the left side, while the pinion gears into an arc attached to the 

J under side of the under plate. 

I The point of the trail is fitted with an iron traversing hand- 

I spike of the Indian pattern, and on the inside of each bracket 

i there is a staple for carrying a cleaning rod. 

; ^ The wheels are Navak No. 57, 3' 6'' diameter ; — 

A Mark II swivel standard has been apitroved ; it differs from § 3708. 
t Ifark I in having the following alteration* Btandard 

I _ ' • . swivel. 

I 1. The bage is enlarged to give greater 'bearing surface. 

I 2. The sides of the standard are widened to form a steadier 
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§ 437 < 5 . 


§ 4284 . 


guide for the elevating arc, which is rigidly attached to the 
bed plate. 

3. The elevating spindle and bearings, and all worldng parte, 
are made with less clearance. 

4. The worm wheel is enlarged at the base, and fitted with a 
metal guide block to work in the bed plate. 

5. The top of tlie axletree of the carriage is faced to suit the 
increased base of the standard. 

yhe limber consists of two futchells of angle iron h'.t into and 
riveted to a box girder axletree bed, projecting [teyoud the latter in 
rear and attached to a trough iron splinter bar in front. The bed 
is formed of a cast metal frame and wrought-iron axle connected by 
WTOUght-iron plates'"; the limber book is riveted to it in rear, and 
two stays of round hon are led from it to the s]>linte.r bar. 

A platform board is secured across tlie futc]u,dls in front, and 
box staples fitted in it for the attachment of a limber box, which is 
further secured hy a strap through a loop formed in the rear end 
'of each futchell. 

The wheels are the same as for the gun carriage. 

The limber is fitted with a pole with two slate for di’auglit, the 
pole having a propf for use when required. 

The limber box is of deal, with elm end.s, and jdated with steel 
on the back and- top ; it is strengthened by an iron baud whicli 
passes underneath and has a small eye formed in each end at the 
side of the box. The lid of the box ojions at the rear and is 
secured by a hasp and turnbuckle. The box is fitted to carry six 
drums. 

Beneath the limber are fittings to carry two boxes of S. A. ^ am- 
munition between the axletree bed and splinter bar : upwn the jolat- 
form hoard and upon the lid of the box are staples witli strapxs for 
securing stores. . 

0'45" (tAedner Oaeriage. 

This carriage is converted from the pireocding, for the 0-45", 
5-baxrel Gardner gun. The alteration consists in fixing a metal 
bracket above the centre of the axletree, and boring a hole through 
both to suit the standard of the Gardner gun. A ''clamping screw 
is fitted in front of the- bracket to secure the standard. 

Pour staples are fixed on the^ front of tlie axletree beef 
the limber, to carry two leather pockets. 

The ammunition box is increased in height to 12" inside anef 
the internal fittings are removed and rearranged so as to carry 
34 Gardner feeders and a tray for spare parts. 
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CHAPTEli VIL— MISCELLAI^EOIJS, 


The following axletrees are in the service, for transportini 
'wood and iron slides on board shij). 


® Axletrees,. 
tmiisporfeiag, 


The above axletrees are fitted with linch-pins and wasliers. 

The barrow for projectiles of guns under 10'' is formed of a Barrows, 
frame of ash, with iron guard in front, and two metal trucks. 

Tor higher natures the barrows are llie same as those used in 
land service. 


Brackets, 

transporting. 


ITature. 

Section. 

tengtli. 

lY 

eiglit. 



ft. in. 

cwts. 

qrs 

lbs. 

For Ieox SlibIb. 





R-.B.L. 20-pr. upper deck . . . . 



0 

1 

12 " 

B-MX. 8" and 9" . . 

4!^ square 

6 11 

. 2 

3 

17 

„ 6J tons . . .. 

3" „ 

.5 

1 

1 

15 

„ 90 cwt. 

3" .. 

5 4i 

9 1 

1 

4 

„ 64-pr. Marks 1 


' * 

T 

0 

1 

and B.L. 6" Armstrong .. / 



X 


IB.MX. 64-pr. Mark III. trarersing 1 
and Marks IV., Y., and YL J 



1 

0 

G • 

B.M.L. 9-pr. boat . . . . 

,, 

2 7 

0 

i 

10 



•» % ^ 




For Wood Slides. 






R.B.L. r' and R.M.L. 64-pr 

3" rouud 

3 Z • 

1 

0 

0 

R.B.L. 40-pr. , ♦ 


« 




R.M.L. 9-pr 


2 7 

0 

1 

14 
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These brackets are of metal or wrouglit-iron, aiul of 
shown in Tig. 153. They are used in transportiu" 
board ship. The metal flap on the front of tlie slidc'’is 
asid replaced by the bracket, whicli furnishes a bearin 
roller handspike, the nib of which fits into a recess ii 
The follofving are the natures of these Innckei 
service 

B.L. 6" Armstrong. 

E.B.L. 50-pr. upper deck. 

^ B.M.L. 8" and 9". 

E.M.L. 7"6-| ton, and 90 cwt. and 64-pr. 

Tire 9-pr._ carriage, Fig. 154, will take either the S 
5wt. gun ; it is a wrought-iron single plate carriage suiipc 


Brac-lcets, 

transporting. 


of the turret. The bed 
rndr^ubber pad at the rear oi each carriage 
recoil, and with a small one at the front to take 
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The cascable of the 9 -pr. is connected with the turret gun by a 
couiiterweighted lever, with connecting barS; suspended inside the 
roof of the turret, so that any elevation or dej)ression given to the 
gun inside is comnumicated to the gun on the top of the tuncet. 
When the gun inside the turret is required to be fired, the comieetion 
between it and the lever is removed. * 

The details of the connecting gear are special for each turret. 
The carriage for the 7-pr. for 200 lbs. is similar to the above. 


Weiglit. 


Toxinase. 


qrs. lbs. 


9-pr. carriage with bed 
[Fittings 

7-pr. carriage with bed 
Fittiiiffs . . . . 


This carriage is intended for transporting E.M.L. 7 '^, 
guns on board ship; it consists of two wood bolsters on axle tree 
beds, connected by three iron tie bars with an axletree let into each 
bed, and fitted with wooden metal bushed trifcjv^, 6^'' in thickness. 

Leather cases for S.B., E.B.L. and E.M.L. guns up to the 80-pr. oaSdge. 
are similar to those for Land Service, and are mximbered from 1 
to 7. 

Gases for E.M.L. guns 7^' and upwards, and for B.L., are of ^ 
Clarkson's material, and axe numbered from 8 upwards. 

The following are the cases of this description in the service. 


Internal 

dimensions. 


Nature. 


inches. 

24x7 KM.L. 7'' 

23 X 8 B.M.L. 8" gun. 

23x9 B.M.L. 9" 

29 X 10 B.M.L. 10'' 

26 ^ X 11 B.M.L. 11" 

24^- X 12 B.M.L. 12" 85 lbs. or 70 lbs. cartridges. 

29 X 12 B.M.L. 12", 110 lbs. cartridges. 

35i X 12^ B.M.L, 12 *5", 130 lbs. oartridges. 

27ixl2i B.M.L. 12-5" 100 lbs., 80 lbs., or two 52i lbs. 

cartridfes. 

29 X 6^ B.L. 6" gun. 

29 X 7 B.L. 6", 80-x)r.» with folding base. 

28 X 8 B.L. 6" Mark II, with folding base. 

44| X 12|- B.M.L. 12 *5", 4 quai'ter charges. 

20| X 5i B.L. 4" 22 cwt., 2 half charges. 

9 x 9f B.L. 4" 13 cwt., three 3 Ib.s. 4 oz. cartridges. 

21 X 5f B.L. 5", 1 chai'ge or 2 half charges. 

7 X lOi B.L. 8", 1 half charge. , 

21 X Hi B.L. 9«'2'', 1 half charge. 


^ § 6329. No. 13 case has been approved for carryingitwo quarter charges for 
10" B.L. guns. 





The material of the above cases is composed of strips of cork 
ceineiited between two layers of caiivas witb indiarubber cement 
aiid covered on the outside with leather. 

^ The latest pattern of cases Nos, 8 to 16 is Mark II Tliey are 
stiTjiiger than Mark I 

No. 8 case ITas alid at one end, fitted with a flat leather handle, 
and attached to a long leather loop, along wdiicli it slides wlien 
'taken off. 

Ncs. 9 and 10 aid similar to No. 8. 

No. 11 similar to No. 8, hut is fitted with side handles. 

No. 12 is similar to No. 11. 

No. 13 is similar to No. 11, but the handle on the lid is 
rounded. ^ 

Nos. 14, 15, and 16 are similar to No, 1^. 

No. l7iV. This case is fitted with a folding base, which permits 
the cartriclge to be pushed directly into the gun, withoutbeing 
eA'posecl, The lid is simik^^ 

^ No. 17b is similar to No. 17a. 

No. 18, Fig. 155. Each end of the case is closed by a movable 


cover, attached by a metal bayonet joint At each end a lanyard 
covered with leather is spliced into a staple (a) on tlm case and 

xountl a knob (&) on tile cover. 

Two gunmetal studs are fixed on the outside of the case, by 
means of which the case may be locked to a loading trolly. 

No. 19. The long loop on which the upper lid or cap slides is 
pivoted on studs fixed to the band round the case, A lower cap is 
also fitted to the case ; It is hinged to the latter by a leather strap, 
and secured by a flap, which buttons on a metal stud on the lower 
^nd of the case. There are no side handles.’^ 

No. 20 is similar to No, 8, but tire lid has a round handle.. 

: No. 22. The loop 'pirotl on studs like that of No.M& ; the lower 
<5ap is "secured by^two flaps of leather, one attaclied to the cap, and 
one to the case, and a rnetal staple attached to the case. The flap 


•m 


CiisCj tiibo 


projectile, 

B,if. 


Oil tlie lid has a slot ill it, which fits tlie the tongue of 

the flap on the case is then drawn through the latter. 

ISiQ, 23. The upper loop doe>snot pivot The lower cap is secured 
like that of TTo. 22. The case is fitted witli side handles. « 

' .No.' 24.' Is similar to No. 23. 

The case is of Clarkson’s material, and is similar^o the cartridge Gaso/ro(‘ket. 
cases. It is closed at one end by a lid ; a strap with buckle is 
fitted endwise round the case, passing through two loops on one side 
of the case, one on the base, and one on tire lid. The case is 
23'^x4",' 

This case is intended to hold tin boxes containing vent sealing Case, tube 
tubes ; it is of leather, lined with iiuv hide, and fitted with metal tox.^ 
hasp and tiiriibuckle for fastening the lid. It i§ attached to a metal ^ 
bracket on the carriage by two 1^' metal sexews. 

Internal dimensions: length 7^^^, width 3 depth Weight 
1 lb. 13 ozs. " • 

Ejectors have been approved for the following 9'2^' Ejectors, 

8'7 6'7 and 4h " projectile. 

The ejector consists of a metal cup, shaped to suit the head of 
the projectile, and fitted on one end of a stave of asli. The other 
end of the stave is fitted with a metal screwed socket to receive 
the end of the lengthening stave. * 

The stave is fitted with a stop, consisting of a bar of gnnmetal, 
which can slide along the stave, and can be secured a set screw, 
in such a position that when the ejector is used, it may be stopped 
by the muzzle of the gun so as to prevent the projectile from being ^ 
too forcibly ejected at the rear. ^ 

This is similar to the common handspike for L.S., but has a Handspike, 
wrought iron plate attached by screws to the back at the point. 

sliod. 

Stop handspikes are of ash 4' long, ^acli fitted with a metal stop Handspikes, 
let into and riveted in the end. stop. 

Lifting joint levers are used for raising the pivot flaps of Hewers, lifting 
revolving slides, and are of two descriptions, viz., common,'’ for 
use with wooden slides, and S-shaped,” for use with iron slides. 

Eor RB.L. guns the end of the lever serves as the tin cup 
extractor. ■ 

The boat magazine is a small wooden box fitted with grummet i^iagazine, 
handles, the lid covered with leather and secured by a spring lock. boat. 

' Tak interifjr of the lid is fitted witli leather foops ; a leather ccfpper- 
bound case to hold cartridges aifd a leather case for tubes are carried 
in the magazine. 

These measures, see Fig. 52c, page 193, are intended for drawing Measores, 
off from hydraulic buffers, aftex' they have been filled, a sufficient drawoff, 
quantity of oil to leave the amount of air space required. They are 
as follows : — ^ » 



171 .pints 

6.1 „ 


B.M.L. 10^' Sulfaii typo. 

' 12"BelIoMe type. 

R.M.L 12" 35 tom toirret and 11" Temevaire type. 

gmfboS™ ^-vl 7-pi-. 


audio'- 


Pans, drip, 
hydraulic 
bluffer. 
§4028. 


_ Ilicy are tin ves.sels witli Lmss screw cn.]rs, uutl a liaiirlle at n-,r> 

s;!5.Hnxs7“' 


N'o. 1 pan has a fixed cover with a hole in the centre and in 
one coiner a screw stoppered hole for eniptyin" ’ 

ITo 2 has a cover similar to that of No. iTand is fitted with a 
hanger for suspension from a screw. ^ ^ 

ioinSdhoiSl'”''*''’ of No. 1, and is fitted with two 

jointed Jiooks foi- suspension from pins. 

No. 4 has a cover similar to that of No. 1. 

No. 5 has a cover similar to that of No. 1 and is fitted ivitiv « 
smairwrought iron stud at each end. . 

No. 6 has a cover similar to that of No. 1 and is fitted r! " 
smaU wrought iron stud at each end. ' 

No. 7 has a cover similar to that of No 1 exeent tl.ot- n- 
stoppered hole in the corner. It has a spont which L in tended both 
for emptying the pan, and for catching the drip from tl e £ 

IS fi^d with two jointed hooks for suspension fiim pfrs " ' 

flff A ^ ®™ilar to those of No 7 Tt 

boto.® ‘>‘® P”? i» sew. 

jomted hangers, to suspend it from the run-off cock ^ ^ 

’^'l' ' I I “ ' ^ 


Gland E-M.L. 13" Glatton, 11" and T" 90 cwt ; gland and run off 
cock 10" turret ; run off cock lo" Hercules. ® ™ 

Run off cock, R.M.L. 11". 

Gland R.kftL. 12" 25 Ions Belleisle type, 10" Sultan tiuie 

type, 10" Sultan t}pe and ?' 

e™ vessel, and R.M.L. 7-pr., ran off cook 

S ri rr :i ^k 

aiaiid ^id run off cock R.M.L. 9" turret. 

Gland R.M.L. 10" gunboat. 


10 lias a cover similar to that of No. 1. It is fitted with 
hangers, to secure it to the front cap of the biiSer. 

These plates are of brass, each is engraved with a table of ranges Plafccs, fuze, 
-and a corresponding scale to guide the setting of the fuzes, time and 
■concussion, Armstrong inedimn. The plates corresponding to the 
mark of gun sui')plied is fixed to the mounting on bof^rd ship. The § 5028. 
following plates have been made. 

4'' Mark I gun. 

4^' „ II and III gun. • • 

. "■ 5'' „ I 

V' 6"' „ II 

6- „ III. 

The side arms for naval service are generally similar to those Bide arms, 
for land service, see page 345. « 

The following are special to S.S. (This table mcludes side 
arms of the new type B.L. guns, no inouii tings for which have as 
yet been approved for L.S.) * * 



Weight of 










J^ature. 

o 

&D 

C 

S- 

<D 

i 

o 

o 

Eemar^js, 




pH 





B.L. 

lbs. 

lbs. 

lbs. 

lbs. 



13" . . 

92 

53 





0 - 0 // J Bore . . 

L Chamber 

45 






23 

121 





o// f Bore . . ; 
L Chamber 

37 






22 

12| 





g// r Bore . . 

I7f 





\ Chamber 

5-1 

7L 






lli 

4 

7 






9 

31' 






B.M.L. 







140 

108 

73 

10 



12'5'' . . 

57 

66f} 

38^ 

6 



.. • 

28^ 

39| 

17 




9^' 

16 

16 

lUi 

► 



m 








The sponge RM.L. 12‘5" differs from that for L.S. in the 
stave being fitted with a socket for the attachment of an end 
stave. 

« The rammer heads of the B.L. 9*2'' and 8'^ are of elm, unbound, 
and secured each by a copper riyet ; they are •flat ended. For the 
B.L* 5'^ the liieafl and stave are formed intone piece of ash: the 
head is bound with two copper hoops. The ram^aer for the 4'^ is 
similar. . : 


■ 
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§ 408 k 


Spanners, 

bydraniic 

buffers. 


For tlic luM/L, 12*5^^ the mmiEer stave is fitted with a socket 
for the attachment of an end stave ; looi)s are cast on tl,ie metal 
socket of the rammer stave, and a wrought iron hand with loops 
Ibj guide K-)pes is fixed on the end of the end stave. 

For the h.M.L 9'' and 8'^ the rammers are fitted for hell ropes, 
The boll ro])eSr are of 2-' white rope, each 18' long, with a km.it 
formed at the end; they ai'e spliced into loops on a socket, which 
slides on the »stavo. 

The gauge staff or E.M.L. guns consists of a wood staff with a, 
wopd hall at one end. Four nietal plates stuaired on tlie staff; 
each by tAvo screws. The plates are engraved r(\spectiYely, witli 
the nature of the charge and projectile used,^as follows ' 

B^dtering charge, Palliser shell 
Full charge, common slieH. 

^ ^ ■ „ c ■■■' hshrapnel ■ .■ 

^ ■ : . „ : case shot. 

They arc supplied sexmately fimn thelstaff^^ on 

'hoard ship as recxuirecl 

As mentioned, i>a.ge 347, these spanners have been placed in 
a numhered series. The following are the spanners for naval 
service :• — ■ 


3S[o. 4 I Gfand n.M.jL. 3.0'' Tenieraire type, 10" gunboat, 7" 90 cwfc,, G4«pw 


No. 5 

No. 7 
No. 8 
No. 1) 


No. 10 

No. 11 
No. 12 
No. n 
No. 14 

No. 15 

No. IG 

.No. X7 
No, 18 
No. 19 
No. 20 




9-pi'M 7-pr. ; B.L. 4" gun Tossel, and B.B.L. 20-pr. 

Giand E.M.L, 12" “ Bellisle’* type, 10" ‘‘ Sultan" type, and “Tcnie- 
rah’o " turrefc 12" 35 tons, 25 tons, and 0". 

Plug and dock naval (except tumt, 13" 35 tons). 

Plug and cock, turret, 13" 35 tons. 

Gland and cap, Tavasseur B.L. 5" broadside, Mark II, 4" broadside* 
and C pivot, inner gland and cap, B.L. 5" broadside, Mark I and 
0 pivot. 

Metal, outer gland. B.L. 5" Tavasseur broadside, Mark I and C 
pivot, 

Plug \ cylinder, B.L. 6" Tavasseur. 

Gland J broadside and 0 pivot. 

Gland screw, and adjusting screw, B.L. G" Tavasseur broadside. 

Cap, left cylinder front end and valve box, B.L. 6" Tavasseur 
. ..broadside, ■ 

Plug, valve bos:, and screw adjusting height of lift, B.L. 6" Tavas- 
sour broadside. 

Gland and valve box caps, and by-pass valve, B.L. 6" Tavasseur 
broadside and C pivot. 

Nut, piston rod, B.L. 6" Tavasseur broadside and C pivot. 

Air hole and run off plug, B.L. 6" Tavasseur broadside. ^ ^ 

Phig, cylinder and valve box, B.L. 6" Tavasseur C pivot. 

Gland, cylinder, B.L. 6" Tavasseur C pivot. 


Spanners 4 and 5 have already been noticed, page 347. The 
spanners tised with the Vavassenr carriages are described with the 
mountings for which they are respectively intended. 

Nos. 7 and 8 arc both similar to No. 6, but of slightly greater 
insions., , ’ •; 

. ijte swingletree used with naval travelling carriages is similar 

Hwingieiaees. field‘'.searvice, but the hook is attached to an eye at the 


/. " k ••• ' : 
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centre by a rope strap covered with leatlier, the swingletree is 2' iu 
length 

The expanding tampeons for naval service are different to those Ti’npcon:^. 
for LS. Fig, 156 represents thetampeon for the E.M.L. 


Fig. im. 



It consists of two metal plates (6, &,) connected by ’a leather casing 
(a), in the interior of which is a stuffing of horse-hair. A metal 
spindle (c) with handle (d), having a screw thread (e) at the end, 
draws the plates together, thus expanding the leather case so as to 
make it fit tightly in the bore of the gun. Strips of leather corre- 
sponding to the rifling of the gun, are sewn on the casing (a). 

Weight 70 lbs.* 

The tanipeon for the B.L. 9*2'' is similar to the above, but the 
leather strips are dispensed with, and instead of a metal plate at the 
rear, it has a wooden disc to which the leather casing and a layer of 
fearnought placed over it, are attached by copper nails. A metal 
nut for the spindle is let into the disc and secured by copper 
■'rivets. ' 

The following expanding tampeons are similar in construction. 


Fig. 167. 



B.L 8" 6" Jiiark III, 5" anS 4" Mark IJ. Fig. 157 shows a 5 

tampeon. 



Mark II tampeon is ligliter tlian Mark I. 



It consists of a metal plate («) and a wooden disc (h) connected 
by a leather easing (c), the interior of which is staffed with horse- 
hair. A metal spindle with cross handle (d) has a thread cut on 
the end, which, working in a metal nut (c) let into the disc (h), draws 
the plate and ,disc together, so as to expand the leather case, and 
makes it fit tightly in the bore of the gun. 

The 6 " tampeon, Mark I, was a non-expanding tampeon of the 
ordinary type, with 9 , gunmetal knob. Mark II tampeon had both 
head and knob of gunmetal, and was non-expaiiding. 

'Mark I tampeon for the 4" was similar to'Mark Ifor the 

6 ". 

These tracks are used with the transporting axletrees mentioned 
page 465. They are of elm, and are metal bushed, witli the 
exception of those for the R.M.L. 9-pr. and'E.B.L. 20-pr. 

The following are the natures in the service : — 


GCruolks, 

traneporting. 


Nature. ' 

Diameter. 

Tliickness. 

Weight, 

E.BX. 

20“pr. iipper'*'declj; . . . . * * 

E.M.L. 

ins. 

ins. 

lbs. 

, .. ... .. 

16 

8 

63 

■ r' .. .. . .. 

16 

8 

61 

64i-pr. and B.L. 6'' . . • « 

14 

6 


9-pi‘. boat 

h 14 

4 

11 
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APPEN-DIX A. 


Table of Weights and Tonnage of Travelling Careiages. 


I^atnro. 


Weiglit. 


Emptj, packed. 


Tonnage* 


Ambulance caiTiages : 

Wagon, ambulance, Mark II . . 

„ „ Mark III.. 

5 , „ converted. . 

„ pbarmaey . * 

Cacolet . . . . . , 

Litter 

Stretcher Mark III . , 

„ Mark IV 

MarkV 
Engineer carriages : 

Pontoon wagon . . 

Cable wagon 

Office wagon . . , • , , 

„ j, litliograpli 

„ „ jffiotograpli .. 

„ printing .. .. . 

General service wagon . . 

Air line wagon .. .. . 

Timber wagon .. •. 

Truck for submarine mining . * 
Entrencliing barrow . . . . 

Field carriages, iron : 

9"pr. R.M.L. (6 cwt.) carriage, Mark I 
„ „ limber „ 

„ j , carriage, Mark II 

,* „ limber „ 

„ wagon, Mark I . , 

„ limber „ . . 

„ wagon, Mark IL . 

„ limber ,, 

16-m*. E.M.L. canaage, Mark I 
,, ^limber „ 

„ carriage, Mark II 

”» „ limber „ .. .. 

„ wagon, Mark I . . 

„ limber „ 

J, wagon, Mark II 

„ limber „ 

2o-pr. R.M.L. carriage, Mark I » . 

„ limber „ , , 

„ wagon „ 

^ limhejt „ 

Vpr. B.M.L, carnage colonial t* 

„ limber *, ** ** 

*45'^ Gatling gur* carriage «« 

„ ^ lumber .. 


cwts. qirs. lbs. cwts. qrs. lbs. I 


16 2 0 

17 3 6 

18 3 3 
18 3 0 

0 10 
0 1 19 
0 13 
0 12 
0 16 

16 1 8 
21 1 5 

24 2 0 

25 3 0 
24 1 0 
21 0 14 
21 2 5 
20 1 0 

6 3^4 
0 2 9 


31 0 0 


19 3 2 
16 0 13 

^34 3 6 
^41 X 25 
^41 0 6 


j>43 0 19 
|43 3 S 
j-43 2 7 
j-43 0 0 
j-61 3 7 
1*42 2 28 
’}25 3 21 

} L 


11-962 
11 -962 
11-962 
4-408 
13 -990 
4-813 
1-555 
0-291 


2% 2 
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Appendix A. — Weights and Tonnage of Travelling Carriages — cont. 


Mature. 


ormagc. 


Packed. 


Field carriages, iton^continued 
Mrgo wagon, Mark 1 * • « • 113 0 

„ limber „ 10 1 16 

„ wagon, Mark II 14* 2 4 

j, limber ,, « • • « « • 10 3 0 

Store wagon, Mark I 14 1 24 

,, limber ,, «• •« •• 10 3 Qf 

Field carriages, (steel) ; 

13-pr. E.lif .L. carriage 12 0 4 

„ ^limber 12 0 12 

jj w*agon • • • • • • iT^ 2 22 

„ limber •« .. *. 11 3 6 

12«pr* BX. carriage 11 0 24 

„ limber ^ 10 3 7 

„ wagon ^ . . . . , • 10 0 14 

7-pr. 160 lbs. carriage, Gold Coast « . 3 0 21 

Field carriages, weed f' 

6“pr. B.B.L. carriage,*^ with limber • « 11 3 0 

JJ wagon „ .. 15 0 0 

„ ^.cafriage „ (special) 16 1 0 

„ wagon „ „ 22 0 0 

9-pr. B.B,L. carriage, with limber .» 21 0 0 

„ wagon „ , , 28 0 0 

12-pr. B.B.L. carriage, with limber « * 23 2 0 

„ wagon „ *. 28 0 0 

20-pr, B.B.L. carriage, with limber . . 28 0 0 

„ wagon „ .. 28 3 0 

7-pr. 160 lbs carriage, Gold Coast •• 2 2 0 

B.A. wagon, Mark I . * • , 20 0 14 

„ Mark II 20 3 0 

Artillery wagon « » * • • . — 

Mountain carriages ; 

7-pr. B.M.L. (150 lbs.) carriage •. 2 2 26 

7-pr. B.M.L. (200 lbs.) carriage 3 0 14 

» „ limber .♦ 3 1 18 

2 '5" B.M.L, carriages, Hark I • . 4 18 

„ „ Mark II , , 4 3 7 

S.A. amm, carriages : 

S. A. amm, cart, Mark I « • • • 8 2 0 

^ „ MarklJ *, 8 2 0 

„ wagon 7 2 0 

„ limber ,, ♦, •4^20 

Siege carriages, iron and steel : 

25-pr. B.Sl.L. carriage (overbank) * . 22 0 0 

40“pr. B.M.L. 34 cwts,, carriage, 27 0 5 

Mark I. 

40-pr, B MX. 34 or 35 cwts., carriage, 32 2 0 

Mark ’£1. 

40-pr. B.M.L, 34or 33 cwts. (overbank) 42 0 0 

„ limber •• 13 0 27 

6 '3" B.M.L. howitzer carriage * . ^2 2 0 

^ ® i* 1% •* 32 2 0 

„ of70cwt. „ .. ,, 45 0 0 

8^^ „ oi40»cwt. „ 46 0 4 

gon carrIagejH. P* 52 1 16 

11 8 18 


Appendix A.— Weights and 


Nature. 


Siege carriages/iron and steel — contimied. 
6 *3'' and 6 *6" howitzer limber , . 

8^' of 70 cwt. howitzer limber 
7-pr. B.M.L. 200 lbs. bed . * .. 

Sling wagon, iron, with limber. # 

Siege carriages, wood j 

mortar bed •* .. 

10^'' mortar carriage and lim|>er 
40-pr. B.B.L. carriage and limber 
Platform wagon * . 

Sling wagon, wood .. 

Trench cart .. ,* 

Transport carriages ; 

Wagon, G-.S. (lock under), Mark II . . 
ji ,, „ Mark III • » 

„ fi „ Miark IV • * 

„ Transport . . , . 

„ spring, heavy (iron) , . 

„ „ light (wood) 

„ bread and meat . , 

„ bakery . . . . , . 

Cart, spring (3rd class axle) , • 

„ „ (2nd class axle) • . 

„ tip, Q-.S. . . . , » . 

„ Maltese, Mark II 

II ,1 M^ark III •« •• 

„ „ Mark III (special) , , 

» JI Mark IV 

„ water Mark I.. .. 

„ „ Mark II 

„ „ Mark III 

» „ Mark IV . . 


Borage 

Forge 


* With pole and a 
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APPETOIX IX 


Table OF Weights aot Tonnage of Naval Caeriages. 



Weight. 

Tipnnage, 

Barrows : 


. ewts 

ors. lbs. 

tons. 

Barrow for projectiles tmder 10" . * • 


1 



— 

. „ . iron, for projecSiks, 10" *-* ■ 

* * « # 

1 

1 

20 

0*215 

„ .. ■ ,, or 12" 2o tons 

1 

. 1 

25 

0*256 

» „ .. 12" 35 tons 


2 

0« 

0 

0*280 

„ „ » 12-5" .. 

• » • # 

2 

• 0 

10 

0 -247 

7-pr. B.M.L. (steel) carriage, Mark I* s 

* 4 • « 

1 

0 

21 

0*007 

9-pr, E.M.L. (6 cwt) „ wood * . 

* ill » 4 

2 

3 

20 

— . 

„ (8cwt.) „ » 

• * • • 

2 

3 

20 

— ?■ 

„ (6 or 8 cwt,) carriage, iron 

.. 

* 2 

2 

16 

0-307 

Carriages, ship, wood : 






20-pr. B.B.L, gunboat, sliding carnage, Mark II | 


0 

0 

0 *3 

,, „ „ Mark III ..li 

.1* ^ 



0-357 

40-pr. B.B.L. standing carriage * . 

W 4 4 % 

8 

I 

0 

2*013 

,, ,, „ tipper deck *4 *.! 

. ^ 

•2 

0 

1*5 

„ sliding „ 


14 

•1 

0 

2*il75 

„ 64 cwt., standing ,, upper deek , . 

H 

0 

0 

1*875 

■ ,, ,, ■„ „ main deck .♦ 

H 

2 

0 

2*0 ^ 

„ „ slkling „ 

« • « * 

14 

0 

0 

1*925 

„ cw'fc., standing „ 

t.*. * . 

SI 

1 

0 

2*028 

„ „ eliditig „ 


14 

1 

0 

1*9 

7 B.B.L. sliding earriago « » , * 

. • * « « 

15 

3 

0 

2*013 

Carriages, ship, iron and steel for and B.M.L. 





guns: : 






20-pr. B.B.L., upper deck •• •* 

^ ' * * 

5 

1 

0 

0*289 

gim vessel . ■ 

* 4 . * 4p 

4 

0 

0 

0*243 

64-pr, B.M.L., 64 cwt., Mark I * , 

■ 4 4 « * 

14 

2 

0 

0*887 

„ .. Mark IT. ^ 

4 * « « 

14 

3 

0 

0*96 

„ „ Mark III 

« li 4 « 

.11 

3 

0 

1-OS0 

5 , 5 , Mark IT ■ * * 


23 

1 

0 

1 *298 

„ „ Mark T 


2S1 

3 

0 

1*139 

. MarkTI 

• » 4 « 

26 

0 

0 

1*234 

7"E.M.L., 00 cwt 

* * • • 

25 

1 

0 

1*575 

„ 6i' tons , * 

* * » 4 

31 

1 

0 

1*763 

'8"B.M.B. ■ ■ 4. 


42 

3 

0 

2*412 

9" service ' . . ■ * • . ■ * * 

* 4 » 

‘K> 

3 

0 

• 2*668 

„ “ Sultan" tjpe ** 

* * , # » 

40 

1 

0 

2*05 

„ for “ Shannon " , , • , * 

-*'4 mu 

43 

0 

0 

2*811 

„ turi’ot, ‘‘ Scorpion " * # 

# W 4 * 


««« 


— 

jj ,, ^ "Wivern"*, .k ,♦ ■ 

*' « ' ■ m 

m 

0 

0 

4*434 

10" B.M.L. Sultan " trpo * * 

« 4 ■ 4 4 . 

82 

1 

0 

5*585 

10" B.M.L. gunboat .I •• 

■ * * * * ■ 

80 

0 

0 

3*827 

„ turret, for ** Hecate** «« 


18H 

2 

0 

9*118 



180 

1 

0 

9*118 

n"B.M.L. .. 


: 80 

2 

0 

3*814 

12" 26 tons, for “Belloisla" mi 

**Orl0m**.* 

1 83 

0 

0 

7*607 

* * s, turret, 


206 

1 

0 

10*937 

n n ^or ** Monarch ** 

% * 

209 

0 

0 

8*233 

12 B.M,L., 85 tons, turret, for ** BeTagtaiion 

: 223 

3 

0 

11 *908 

Carriages for B.B. gune t 






6"Arn}8tr»Bg „ ,, 

♦♦ # * 

23 

1 

0 

0*955^ ' ^ 


. ♦ 

• 
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Appendix D.- 


-Weights and Tonnage of Naval Carnages— ctwW. 


Yavasstnn* cjirriagcB : 

4" broadside, Mfjrk 5 »/ . ,T 

„ ^ „ Mark II,. 

5'' broadsblo, Mark I 1! ]! ] ; 

TT . ■ 

,, ,1 . ,, .X.S. . • • • m » 

, n p 

■ jtj ,w« X » *• , ■ ». • ,k 

6''^ broadside, inetnl 

bticel. « « « « , « 

.. ,, ap..:,. ,, ■ .. 

8'' broadside . . * * , , 

,, C. P. .. .. .. 

Slides., boat; : 

7-pr. K.M.L. (200 lbs. steel) iron slide 
9-pr. B.M.L. (/> cwt.) wood slide 

„ (Bewfc.) „ .. 

„ (6 or 8 cwt.) iron slide » , 

Slides, skip, wood : — 

2u-pr. bow, Mark II . . . . 

. jj jj ]Ma^k III « • • « ' 

„ stern, Mark II , . . « 

j, Iklark III • « , • ' 

„ ^pper dt'elT,,, 

40-pr. B.B.L., .10' long ,, 


|ia| 


64-pr. E.M.L. 58 cwt., 14|'’ long 
„ 64cwfe,, 10|' „ 

, .JI". ■ ■ ■•» t 

}> )) 12 ,, * • . 

14' 

>i ; JJ JJ * • . . 

,9 cnfc.j lO^" ,, *• • 

, , 14' 

r' B.B Jj. CS-pr. ^B. or 10 '" s!b ,9 I2V' long! 

14/ 

»j , JJ JJ ^ JJ • 

Slides, skip, iron for B.B.L. and E.M.Ij. guns : 
20-i)r. B.B. L. np|.>er dock »♦ •• 

„ gun vessel ♦. •« 

64-pr. B.M.L, 64 cwts., Mark I 
Mark II 

„ • Mark III 

„ Mark IT .. 

{Sg 

Mark TI . ' . . « • 

7" B.M.L, 90 cwts., witk bti#?rs, side ' . 

„ 9,1 traversing 

8'"B*MX.sid© .. .. . .. ■ * 

„ traversing . ,, . 

9" B.M.L. service pattern, side . , * 

„ „ traversing *♦ 

„ Sultan type, side , .* 

„ „ traversing 

„ for Skannon . . . . 

10" B.M,L. “ Sultan ** type, side • . # 

„ „ ^ tmTersing 

„ “Penreraire’k-iype 4 

,, Gunboat ■ 


"W eiglit. 


.Tonnage, 


cwts. qrs. ibs. tons,: 

. 7 / 0 , 0 0*448. 

8 ''" '0 ,.14 ■: ■ ■ ^ 

11 ' 2 0, . 0*791 

■11 .' ■ 2'. ■ 0 ' ■ ■~^' 

12 0' 0 


.88 0, 0 
f ■ 

'2' '.'Ik 17 

4 1 7 

4 ,2 25 

"4 ;"8,'- , 0 

8 2 0 
4 8 0 

.5 8 0 

6 0 0 

'. 6 ■ ■ 8 ■ ■ 0 

18, ,8 . 0.. 


16 0 0 

,18 "•0 O'' 

19 0 0 

19 8 0 

16 0 0 

19 8 0 

25 0 0 


0*738 
0*369 
2*502 
2*174 
2 *366 

2 *701 

3 *009 
2 *705 
2*765 
2 *624 
2*624 
2*481 
4*883 
4*888 
5*937 
6*093 

' 7 *139 
7 *139 
6*577 
10*839 
11*241 . 
'*^9*769 
5*980 


* Bow j^deSj'SX bwts. aiad 6 *41240^. * 

t WitlT brake on 'tracer, 144^ cwt. and 10*808 tons. 


]J^“ature, 


Wi'iglit. 


Slides, sliip, iron foi* BuB.L. andB.M.L* guns- — conid^ 

,, .. *. .. 

V2f' B*M.L. 25 tons, for ** Belleislc ** Orion,” 
wiih buifers. * 

TraTclling earriiiges : 

0-pr. B.M.L. 6‘ mvt. carnage ». *» #» 

3 , „ limber .• ** *. •* 

„ ■ 8 cwfc. airriage .. »* 

3 , „ . limber 

,, 6 or 8 cwt caindage (steel) .* *. 

•45'^ G-afcling gun, carriage . . « . • • * » 

j, ■ limber .. ** 

*45" 'Gardner gun carriage ' . . ' • . ■ * . , . * 


ewts^ qrB* lb 
106 '0 ■ C 
15^ 0 ' C 


! 6 1 21 

' 6 8 11 

6 
r> 

% 1> 

4 

4 2 24 


m O 
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Appendix E. — ^Details of Gun and Ammunition Wagons- — contd. 
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Pressure of hind 'srhoels on groimtl ... — 1 23 2 17 1 S2 2 

Humber of ixmnds carried , lyO j ICS I 108 


Appendix E. — ^Details of Gun Carriages with Ammunition Wagons — contd. 



Pressure of fore wheels on grotind . 
Pressure of Mud wheels on ground . 
l^umber of rounds carried . , 



Appjjndix F. — ^Details of Engineer and Transport Wagons and Caxis—contd. 
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APPENDIX G. 

M84— Carriages, garrison, sliding, meditiin* 

Platforms, traversing, medium. • 

The following nonieiiolature for carriages an4 platforms for rifled 
MX,, 7-iiicii, 6j|-ton gun for 6 feet parapet, and 40-pr. : B.L. 40-pr* 
and 20-pr. ; also smooth-bore BX. 32-pr., and all medium guns 
has been approved instead of that hitherto empld^^ed. 


CABBiAars. 


Nowfiiomouclatiii'e. 


Official designation. 

^ Additional jiarticulars. 

^ Previous designation. 

1 

, Carriage, ' 
garrison, I 
sliding, I 
medium, j 

i 1 

r 

1 

Iron, B.L., 7-inch, S2-cwt., 4 feet 
3-iiich, 3-feet 6-inch, or 2-feet, 
7-inch parapet, for platforms, 
Nos. 1, 2, and 3 (converted 
naval rifled M.L., 7-iiich, 61- 
tons}. 

Wocahuktfn i?82.) Carriage, gar 
rison^complete, wrougiit- 
iron, ‘Gliding, .double plate 
rifled B.L. 7-inch, 82 e^wt , 
§ 4003. • 


Ho. 2. 

Iron, B.L., 7-inch, 82 cwt,, 4-feet 
3-inch or 3-feet 6-inch parapet, 
for platforms Nos. 11 and 12, 

(§ 4210.) Carriage, garrison, 
complete, wrought-iron, 

» #i<3ing, single plate, B.L. 
t7-inch, 82 owt., 4-f’eet 
S-inch or 3 -feet 6-mch 
parapet. Mark I, 

»» 

Ho.3. 

Iron, B.L., 7-incli, S2 cwt., 3-feet 
[ 6-incli parapet, for 11-feet plat- 
j form No. 13. 

(§ 4200.) Carriage, garrison, 
complete, wr ought-iron, 

sliding, single plate, B.L.^ 
7 -inch. 82 cwt., for 11-feet* 
platform, 3-feet 6-inch 
parapet, Mark I, 


Ho. 4. 

Iron, B.L., 40-pr., for platform 
No. 4. 

■ c 

(§ 4235.) Carriage, garrison, 
wrought - iron, sliding , 

rifled B.L., 40-pr., Mark 1 


Ho. 5. 

Iron, B.L., 20-pr., for platform 
No. 5. 

(§ 4211.) Carriage, garrison 
wrought-iron, sliding, 

rifled B.L. 20-pr., Mark I. 

a 

Ho. 0. 

Iron, 32-pr., for plat- 

form No, 6. 

{Vomhidary, 1882.) Carriage 
garrison, • complete, 

wrought-iron, sliding, 

single plate, S, B. B.L., 
32-pr. 42 cwt., § 4059. 

• >» 

Ho. 7. 

Iron, rifled M.L., 7-inch, 6| tons, 
6-feet parapet, for platform 
No. 7. 

{Vocabulary, 1882.) Carriage, 
garrison, complete, 

’ wrought-iron, sliding, 

double plate, rifled M.Iu, 

7 -inch, 6^ tons. § 3986, 

>» 

Ho. 8. 

, Iron, rifled MiJL., 64-pr., 64 cwt., 

! Mark III gun, 6-feet parapet, 
j for platform No, 8. 

{Vocabulary, 1882.) Carriage, 
garrison, complete, 

wrought-iron, sliding* 

single plate, rifled M.L., 
for circular buffer, 64-pr. 
64 cwt., Mark III gun 

6 feet parapet. § 3861. 

s» 

« » 

Ho. 0. 

Ir»3, rifled M.L., 64-pr., 64 cwt., 
a-feet 6-mch parapet, for plat- 
form No. 0. 

♦ 

,* 

^ n 1 

{Vocabulary, 1882.) Carriage, 
garrison, complete, 

wrought-iron, sliding, 

single plate, rifled M.L. 
64-pr. 64 cwt., S-feet 

6 -inch parapet, §3834, 

, Ho. 10. 

« 

Iron, rifled M.L., 64-pr. 71 cwt. 
4-feet 3-inch, or S-feet 6-mch 
parapet, for platforms Nos. 11. 
andi2. , i 

fNol 2 :>ubLishal in List of Changci, or 
in VoeabularyJ 

• 


t 
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Caeuiages— eo«i?. 


New nomenclature. 


Official? fleiiigiiation , 


Atltiitional particulars. 


Pretiotts designation. 


Carriages,') 
■garrison, t 
alid'ing, C 
medium, J 

- NTo. 11.* 

( 

iJiTo.' 12, 

# 


9 » 

M-o. 13, 

)» 

isro.14:. 

' S) 

ISTo.lS. 



It 

ISTo. 16. 

- 

No. 17., 




No, 18, 


No, 19. 

'• 

No. 20. 

>■ 

No, 21. 



V 

No. 22- 


No. 23, 




No, 2^, 

' 

No. 25, 

lliiflSIllii 





Iron, rifled M.L., 64-pr., 71 cwt., 
S-feet G-inch parapet, ior 1 1-feet 
platform No. 13. 

Iron,* rifle4 M.L., 61-pr., 71 cwt., 
2*fcet 7'inch parapet, for plat- 
form No, 19. 

Iron, rifled M.L., 64-pr., 58 cwt;., 
4-fcet 3-ineh, or 3-feet 6-inch 
parapet, for platforms Kos. II 
and 12. 


Iron, rifled M.L., 40-pr., for plat- 
form No. 10, 

Wood, BX., 7-inch, 82 cwt., case- 
mate, for platform No. 14, 


Wood, B.L,, 7-in eh, 82 cwt., 
dwarf, for platform No. 16. 


Wood, B.L,, 7-inch, 72 cwt.j 
• dwarf, for platfona No, 16. 


Wood, BX., 7-inch, 72 ewt. {con- 
verted naval), for platform No. 
16. 


Wood, B.L,, 40-pr., casemate, for 
platform No. 14. *^ 


Wood, BX., 40-pr., dwarf, for 
platform No, 17, 


Wocd, rifled MX., 80-pr., 5 tons, 
casemate, also S.B., 68-pr., 
95 cwt,, for platform No. 14. 


Wood, rifled M.L., 80-pr., 6 tons, 
dwarf, for platforms Nos. '*'16 
17 and 18, also S.B., 68-pr., 96 
cwt., for platform No. 17. 

Wood, rifled M.L., 64-pr., 71 cwt. 
dwarf, for platforms Nos. 16 
and 18 also S.B., 8-inch, 66 
cwt., or 60 ewt., lor platform 
No. 17. 


Wood, rifled MX., 64-pr., 68 
cwt., dwar^, ^or platforms 
Nos. 16 andjtS alsoS.B., 82-pr„ 
58 cwA. w 66 cwt,, for platform 
, 1W.17, , 

Wood, TiMHX. 64.pT., 68 ewt., 
casemate, and haxo for platform 
No. H. 


{Not 2 '^u^^ii^yd hi list of Ghaiiffa or 
lfivi'71 ill Vocahidarif,) 


fikh 


doj 


(§ 4212.) Carriage, gsTTinon 
complete, wrongXt-iron* 
sliding single plate, rifled 

M.L.^-pr. 68 cwt*, .4 feet 

. S-iiichl or S-feet 04nc3i 
parapet, Mark I, . 

fJSfot ^iuhltskad in .list of Changes, or 
giren in Vocabulary/ J 

(Vocabulary/, 1882.) Carriage- 
garrison, complete, wood- 
sliding, casemate- gun- 
rifled B.Ii. 7-inefl. ’§4li, * 

(Vocabulary/, 1882.) Carriage- 
garrison, complete, wood- 
dwarf, gun, rifled, 
B.X. 7-mcii Xeawy. § 346, 

(Vocabulary/, 1882.) Carriage, 
garrison, complete, wood- 
sliding, dwwf- gun, rifled 
7.incli lignt, § 677, 

(Vocalmlarv, 1882. ) Carriage, 
travelling, complete, wood, 
siege, equipment, rifled 
B.L. 74nch (see carriages, 
wood, naval, complete, 
sliding, 7 -inch 72 cwtT 

( Vocabulary/ 1 1882.) Carriage, 
garrison, complete, wood, 
sliding, casemate, gun, 
rifled B.X. 40-pr. § G13. 

(Vocabulary/, 18S2.) Carriage, 
garrison, complete, wood 
sliding dwarf, gun rifled 
B.L. 40-pr. 

(Vocabulary/, 1882.) Carriage, 
garrison, complete, wood! 
sliding, casemate, gun, 

rifled M.Xj.,||-pr, or B.B. 
68-pr, Cwt, ^ 

(Vocabulary/, 1882.) Carriage, 
garrison, ooiMlete, wood- 
sliding, dwarf, gun, rifled 

(Vocabulary, 1882.) ^Carriage, 

...If 


M-E*. 


71 cwt. and 


8-incli 

S«B. 84nofl 66 or 60 cwt, ^ 

(Vocabulary, 1882.)'" Carriage, 

S arriaon, complete -sliding. 

warf, guna&B^ 82*pr, 68 
or 66 cwt. 


(Not puhlfslui, in XAst oj Changu or 
given in VocabvVm*y.) 


PlATfOEM.^. 


Kew 

nonienclaturc. 

'Olfieial designation. 

Additional partleulars. 

Ptattorm, 1 f 

Iron, B.L., 7"inch, 82 ewt., 44eet 

traversing, fHo. I. s 
.medium, J 1 

3-iiich parapet, for earriage 

ISiu. 1 (converted slide). 

Ho. 2 

Iron B.L., 74ncli, 82 ewt.,' 3-fec?t 
8“incli parapet, tor carriage 
No, i (converted slide). 

# 

f 

Ho. 3. 

■Iron, B.L., 7-incli, 82 cwt., 24m 
^7'int‘h parapet, for carriage 
No. 1 (converted slide). 

„ Ho, 4. 

Iron, B.h,, 40-pr.j for carriage 
No, 4, 

„ Ho. 5. 

Iron, B.L,, 20- pr., for carriage 
No. 5.’ 

» Ho. 6. 

Iron, S.B., B.L,, 32'pr. for car- 
riage No. 6. 

Ho. 7. 

Iron, rifled M.L., T-lnch, 6| tons, 
6-feet parnpei, for carriage 
No. 7. 

^ *, Ho. 8. 

Iron, rifled M,L., 61 -pr., 61 ovt., 
Mark III. gun, 64cet parapet, 
for carriage No. 8. 

» Ho. 9. 

Iron, rifled M.L.fl-l-pr., 84 cwt., ' 
6-fect 6-inch parapet, ^or car- | 
riage No. 9. i 

- 1 
m 1 

„ Ho. 10. 

Iron, rifled MX., 40*pr,, for car- 
riage No. 14. 

Ho. 11. 

Wood, B.L.* 7-inch, 82 cwt., 

! rifled M.L., 64-pr., 71 anti 5H 
cwt., 4-feet 3~inch parapet, for: 
; iron carriagCH Xus. 2, JO, and 
13 (13- feet 2-inches long). 

„ t Ho. 12. 

Wood. B.L., 7-ineh, 82c\vt., rifled 
5I.L., 64-pr., 71 and hH cwt., 
3-fcet G-iillhh parapet, ior iron 
carriage.^ Nos. 2, 10, and 13 
{i3 feet 2 indies long). 

*, * Ho. 13. 

Wood, B.L,, ■ 7-inch, 82*cwt, 
rifled M.L„ 04-pr., 71 cwt., 

0 3«feet 6-lineh pampet, for iron, 
curriagw Kos. 3 and 11 {Ihfeet 
long), % 

« • 

*■ 

, Ho. 14. 

Wood, B.L., 7-inch and 40-pr., 
rifled M.L., Hfl-pr, b toss, nlm 
for all S.B, guns, easemat® 64- 
pr. ft8 cwt. for wood cardsgci 

♦ 


No». 15, IS, 21 and gfi (16 ffpt 

• 

lohg). 

f 


Fretioiii 4eiigii.atl»ii," 


pubiishf(t in List t)f Chm$i* '9^T\ 
fjiun ii^Vixahufafn,) 

(Vntnhithwi!^ I’latfOTmi 

’u»rought-iro«, triwt?r«iiiK* 
TilkHl B.I,{* 82 cwt. 

tkinek parapet* 

§ 40UJi 


W puhVahnl in lint qf Chmiifft ar 




(§ -isafi*) Platform, ’wroii^^ht* 
iron, tmversing, rilled 
B.Xi.^O-pr.^Marf /* 

(§ 4211.) Platform, wrougM- 
iron, trarerang, #rif!ed* 

B.B. 90-pr., Mari I* 

(FowhuLin/^ ISS2.) Platform* 
wi'oiigkt-iron, traversing, 


* § 405B, 


plate. 


PiE , , 

B.Xj, 32- pr, t2 owt. 


carriage* 


(Fmtbmtnm/, iftHU.) Platform* 
wroua|Ttt*iron, traversing, 
rifled M,I». 7-ineli 6i*toni 
O-feet pai*apot. § 

( nn'ufntim\}r\ I SS2 V Plalf OtW * 
•w rough t •iron . tr avorai ng, 
with circular buffer* wiled 
MX, M-pr, dd cwk* 

III. gun, parapet* 

(rmthnhrif, IW2.) Platform, 
■wroughtdron* traversing* 
rifle ci M,Xi. 64 -pr* 04 owl* 
5 -loot 0«incli parapet* 

§ 

(iVol puMkhed in Ikt «'»/ Ctemigrit &r 
gkm in FmaLuUir^,} 

(§§t2io, 4210.) Platform, wood* 
traversing, for wrought* 
^iron carriages* rified 3CX* .. 

‘■yl-pr, 68 ewt, and BX. 7* 
inehS2owt., 4 feet 3 inch 
pars pot, Miark 't 

(§§ 4210, 4212.) Platform, wood* 
traveming, for wrought- 
fcon carriages, rilled JCB., 

‘i^-pr, 08 cwfc., and BX. 

7 -inch, 82 cwh. S feet ►fl- 
inch parapet, Mark 1. 

(§ 4200.) Plalfortn* wood* 

traversing, casemato, II- 
imU for wrotight- iron oar- ' 
riage, B.lj., 7-iaoh, 82 ... 
wk.34©et 04neh ptrap®!* 

jKiarA ji« 


lilt) Plfttform, 
wood, UmwnlnMi cage- 
aHto, rifted and Ck gum 
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Pl A5 FOUMS—mit 


New nomonelaaire. 

.Brevious desigimtion. : ■ . ; 

Official designatioiii. 

■ ■ 

Ailditional particulars , 

Platform, } ( 

traversing, V M'o.15. •< 
'medium, ) . ( 

\%oti, B.L., 7-incli, 72-cwt. (con- 
verted slide), for wood carriage 
No. 18. ■ . 

Focahiilanj, 1882.). Slide, woo'd 
siog© eciuipment, riiled 
B.xj. 7 -inch.. 

■■ Mo. 16. ^ 

^ Woofl, BX., 7-indi, rifled BIX., 
80-pr. 5 'tons, and 64-pr. dwarf, 
for wood carriages Nos, 16, 17, 
22, 23, and 24 (16- feet long). 

(Focalmlari/, 1882.) ' Platform, 
wood, traversing, dwarf* 
rifled B.X., 7-iuon, and 
rifled M.Xa.. 80 and 6i«pr., 
§ 3576. 

■ „■ • , No. 17. 

Wood, B.L„ 40-pr. and S.B. 
guns, dwarf, for wood carriages 
Nos. 20, 22, 23, and 24 (1C feet 
longf'also for B.BI.L. A and B 
pivots only. 

{Vominiia7tf, 1882.) Platform, 
wood, traversing, dwarf, 
rifled B.Ii., ,'40“pr.. and 
S.B. guns. ’ 

No. 18. 

,1 

Wood, rifled BIX., 80-pr., 5 tons, 
C4-pr., 71 cwt. and 58 cwt,, 
6-feet parapet, for wood car- 
riages Nos. 22, 23, and 24 (16- 
feet long). 

1 

{Not hefo7't puhhshtd in List of Changes 

1 or given in Vocabulary. See § 4485.) 

' ,r No. 19, 

Wood, rifled BI.L., 64-pr., 71 cwt. 
2-feet 7- inch parapet, for iron 
cai'i'iage No. 12|(13-feet 2-mches 
long). 

1 {Do. do.) 


111 order to prevent mistakes in issues, arising from clerical 
errors, &c., all deinaiids for carriages or platforms in the above list 
must contain, in addition to the designation, so much additional 
information from the second column as will identify the service for 
which the article is required. 

For example— ^ 


Carriage, garrison, sliding, 
medium, No. 2, 
Platform, traversing, 
medium, No. 11. 


For B.L, 7-inch, 82 cwt, 
4* feet 3-inch parapet. 




/ 


APPENDIX H. 


CIajiriaitE/ G^Parai''!*!’/'^ 

Tlie carriage consists of two brackets, trail ej’C, axletiw, and 
wheels. • ■ . . 

The brackets are of tlie lattice girder conBtruei ion, simihu" b) 
those of tlic carriage for tlie B.BJj, 40-pr. gun, fig. i20, p, 92, but 
are made of steel. They arc connected by tiays in front, by tbu 
axletree, two steel transoms, a top plate, and the trail ej<\ 

The axletree is a solid steel bar formed with an cn)eni,ng at Iho 
centre, through which passes the cylinder of a hjniranlic; buffer. 
The axletree is connected with the trail by wrou^ht-ii'on bearings 
and by Avronglit-iroii tensile stays as in the 40-pi'. carriage. » 

When in action the hydraulic buffer is inclined at an angle of 
about 4S®, a loop on the end of the piston r5d is secured to the 
radial arm of pivot plate; the buffer cylinder is supported in the 
opening in the axletree, and is attaclied to tli%8aftriage by steed ])ar.s, 
■which loop over trunnions on the front cap, and are secured by steel 
pins to loops formed on the bearings connecting ttie brackets and 
axletree. • 

For traA'clling, the piston rod of tlie biiffer is disconnecied from 
the pivot, and the bars from the loops at the a,xletri‘e ; Qw. bulTm* 
is pushed through the axletree to the rear, Uio rear end of. tlu^ 
cylinder passing through the transom, and being Biipj)orted on a bar 
of angle iron connecting the brackets beneath it. The front of tho 
buffer is suppoided by tho bars attached io tho front cap, tho uppei* 
ends of which arc cormccted by pkis to metal brackets on the 
breast of the carriage. A cliain^ attached to llio front of the loft 
bracket is passed through ifio loop on tho piston rod, and tin} end 
made fast to the right ])rackct. 

The carriage has the following fittings : — 

• Worm-wheel and friction cone elevating g*ear at the right side, 
giving 25® elevation and 5® depression. 

Travelling trunnion bearings of wrought-iron ; cnp.squares ; loops 
for shifting tackle; trail handles; a liingcd wood step at 
each side; and a removable step on the trail in front of 
A, , : * the eye. 

Tho wheels arc 1st class B, 5' diameter with steel tires. 

Aui-Lmo WacjO-n. v 

Tho bofly of this wagon consists of two Bides connected by front 
and roar earbccl, bolsiers, and a cross bar, A rave is HUpporfcsl over 
|}aoh Bido and 9^-'^ alx)fo it by live Hiamlards, and is secnircfi by bolts. 
A* floor is formed over tho raves by slats. * 

Two 4)oloS‘— length 4/ 3’', depth width of front box 19", 


* An exactly slmiiaa carriage is designed for tlb 4^' B,L» gun* 


Polos. 

§ 3706 . 
§ 5122 . 


soo 

, r , 

of liiBci 24"— are secured on this floor, one at tlie front, and one over 
■ 'the hind axle. ■ , ■ . • . ' 

Tlie space between tbe raves ..and sides^ is. closed, in front bj an 
end board lined wi til slieet iron. To support tbe rear ends of the 
pcles,** wdiicli are carried beneatli tlie flooi', tliere is a waterproo.fed 
canvas attached to. the standards and earbed. The' ca,.iivas is also 
attached to a hind lioard, -which can be connected with, the rear end 
of the floor bj three straps. 

' .The .fore car3Sji.ag'e^ springs, wdieels, '&c., are the same ns for the 
other' engineer carriages. ; 

. . p ■ . 

Telegeaph Poles, Fir. / 

. f ■ 

The poles for ordinary air line equipment are of fir or bamboo. 
The fir poles are 13', l^ferks I and II intermediate, 8' and 15', ■ 

The pole 13' intermediate Mark I is madb of fir 1|" diameter 
at top and 2'' at foot, ferrnled with 1" band of Ho. 16 gauge 
iron, brasied It top and shod with wrought -iron conical screw. 
It is painted -with black and vrhite rings, and the iron wmrk is 
^ blacked. 

The Mark II pole is similar to Mark I, hut a hole is bored in the 
top to carry the insulator, and the lower end is not cut with a shoulder 
for the iron shoe. A small proportion of these poles are carried with 
the bamboo poles for aCi^es and long spans. 

The 8' fir pole is diameter throughout, and is ferrnled at 
on© end. It is '^painted white and black in rings and the iron 
work is blacked. It is used with the before -mentioned for 
ci’ossings, &c. 

^ The 15' pole is in two pieces, which are scarfed at the joint ends, 
and are connected by a steel tube, wliich is fixed by wood screws to 
the top piece. A hole for the insulator is bored in the top of the pole, 
and an iron ferrule fitted to prevent it splitting. The iowmr end is 
pointed to facilitate its insoi'tion in the ground. 

The pole is tapered, the greatest diameter (2' 6" from the ground) 
being 2|", and the smallest diameter 2", 

A number of poles have been issued wWi wdred instead of fcrruled 
■■ .'.'.tops. . 

The 16' poles are used for special requirements and pack trans- 
port. 

Transport Wagon, Mark IL 

The body of tbiswaogn is built up of longitudinal boards and cross 
bars, and is separate froni but rests on tlie under carriage.^ It is<- 
furnished -with fioating raves, a dx'iveFs^seat, a socket for tlie whip, 
and a locker under the foot board. The sides will not fold down, but 
the raves and seat are removable. 

The end rave staves are each made with a nib at the end, which 
fits in a recess in the side stays, in which position it is kept by a 
leather strap riveted on the rave stay for the purpose. 

The driver’s scat is supported on springs^ fixed on standards, 

: excessive play of the springs being checked by straps, which connect 
the seat to a cross bar on the under side. - c ^ 

; The footboard forms the of the locker, access to which is given 
^ i by a small door hinged to the front. 

The under carria^ consists of a porch, conncct^ed by a pin to guide 


skySj.wMoil are fixed, between' the' '.rear' bolster and axleirce. The 
perch is pivoted to the front axletree by the main pin. 

The lock'is limited by chainSj which prevent the whipl^ damaging 
the body when turning, and the 'sway of the body is limited by the 
locking bars. 

Iron standards fixed to the bolsters of the uiidei carriago, and wood 
cross bars- fixed to the body, keep the latter in position on ilio under 
carriage when travelling. 

The splinter bar is bolted to the top €)f ifim fideludls, and 
strengtliened by iron stays, which are formed with loops at the front, 
for the attachment of the awingletrees. ^ • 

A sweep bar fixed to the fntchells bears against the porch and 
.'■preveiitsthefore toriage tilting forwards. ^ ^ , ■ 

The pole is connected to the tutchells by a Ijorissontal pin; a single 
loop is fitted to the ppint for the pole chains. ^ 

The wheels are third class B, with wood naves and phosphor- 
bronze pipes; fore, hTo. 166, 3' 9'4n diameter; hinduNo. 165, 4' 
diameter. 

The wagon is fitted wdth a brake, -which cousins of a luind lever 
on the right side connected by a rod to a brake lever, furnished ♦ 
a block of wood to act upon the oif hind wheel. The brake lever is 
fixed to an iron cross bar, which has a similar lever fixed on its other 
extremity to act upon the near wheel. ^ ^ 

The brake is supplemented by a drag shoi, tlfe chain of which is 
fitted wdth a hook. 

Six wagons Mark I have been issued ; ilfey* reseinlilc Mark 
ir, but the body is framed and rigidly attaclual to ilio uiultu* 
carriage. ^ 

The wheels arc third class B, wdth %vood naves and lihosphor- 
bronze pipes, fore, Ho, 155, 4' diameter; hind, Ktn 147, 4' S" 
diameter. 

lOOdToH R.M.L. BAKBmuf MooNTiNas.*^ 

Four of these mountings are erected at Gibraltar and Malta, iw*‘o 
at each station. The front pa3*t of the platform is pivoted to, and 
rests on a strong cast-iron pivot secured to the work, the rear part only 
has trucks. Hydraulic gear is used to traverse, elevate, and load the 
gun, the power being obtained from an accumulator worked by steam 
pumps. 

10*4'' E.M.L. Baebistte Mouktiko.^ 

Several of these mountings have 'been made, they resemble tlio 
^100-top R.M.L. mounting, but are worked* by ordinary hand^gcar, and 
are traversed for loading at a fixed position at the side of the work 
the gun is depressed and th/ rammer is irvorked by Iiand gear. 

10'' B.Ii. Baebettb Mountikos.* 

This mounting, designed at Eiswiek, resembles that of the 10*4" 
R.M.ii. gun, but has front as well as rear truckB, it in loaded in any 
position with the gum run back and elevated to 157* 

Another description of barbette inomiting for this gun, designod 
Intheiiofal Carriage Ddbariment, is under^ mainifaciiiro, its chief 
feature is having a jointed rear support to ths platform, inteiicJed to 

* Detailed deseriptionis d Ilia various mountings ^1 ho found l» their rtwiwo- 
live handbooks. A 


do away with the jump of the front end on tlio diKflmr."o of tiu' onni 
and thus to dispense with the need of holdintr down clips '[’he''rdwnf 
IS constructed to control the movement of teivcrsim^ and' not to t' S 
any of the strain of. recoil. o 'uu uoi, lo uKe 

S'2 ' B.L. B-VRllIiTTE MoUSTlB'CiS.* 


The inonntings for the 9-2" 


in the ease of flilt in« Ti f ' ”i • divseriptions, as 

m tno oast, ot thg B^D. which they re.scmblc in all rosi>octs. 

8" B.L. Barbette Modetixii.* 

W . c».„ 

ftsir a. rocirfcltLrJ;" ter .';s 

the stiain of recoil i.s borne entirely by the central pivot. 

r . 

H.P. Ko™i,m<i8 K),. B.L. 6" Gra, M.inB IT „„ y 

• nte r te,;: Ste ;r ter ' 

pally in the following points, viz. 

1. Consfe-iT-ction of recoil cylinder. 

p -iteSfag gte™'' ” p™‘' 

.remndtog tho oo*ntral'°OT“JSdl lEbe?ta‘rMol°’' 

maxiganeso bronze works. ' a hollow rani of 

mean^of pS;,4ri7a1inc.T4'ac^^^^^ 

and raising values the former ^ I'ecoil 

When the gnn is to be raised, the lattef is wirbv htnd^f 

of a Avronght-iron lever, and closed 'antomaticTlIv S ti ^ T®f® 

TTitretto^ " and biTokls 

The lowering pnmp is attached to the evlindor Tt i« . 1 1 

acting piston pump worked bv toggtic! ‘"A^nuoi. j.t i,s a donble- 
of tht platform. ^ «io outside 

chaSerTt7lttrchrSs?h7tr “^or 

thereby the ram is allowed Eo fall md i-h firing position ; 

loading position. ’ fiown^to the' 

a.JJteS"'"™""'’'*"”'’ »» " pK" fr«q™,tir 

Ml .""s '>P >“<='> 

under the front and rear of the nlsffnt”*^ segments of similar section 
ment^eatlyfaciliE w^^^^^ Tin's an angc ^ 

formed round iS^^tsido oHhe x^ceJ” gear into teeth 

■ te^^e ^Ies of the pinions >ss u p through pedestals bolted to " 
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tlie platform, and have on tlieii* upper ends bevel wlieels into which 
gear pinions traversed by handwheels. 

Minor points of difference are : — 

1. Attachment of ram to cross-head in* elevator. ISTi^t with 

sancei’' springs instead of cotter. 

2. Betaining chains dispensed with. ® 

3. 20*^ elevation instead of 15°. 

4. Clip ring forms part of racer. 

6. Two sighting ladders and plat fon|is fnstend of one. 

6. Two retaining links to secure gun in loading position when 

^ pumping in pressTii’e. 

Mountings fou both Marks IV and V gnns have been made of a 
pattern which differs from the foregoing in some small details. Cbiefij 
in having lai-*ger cylinders and air chambers «ind a greater number of 
teeth in the traversing rack. 

9*2'' AND 10" B.L. Disappearing H.P. Moin?TmGs. 

Mountings of this description, designed at EL^ick on thegenorai 
plan of the 6" B.L. H.P. mounting described on page 287 are ‘undei’^ 
trial. Also similar mountings designed by Easton and Anderson, 
hut differing from the foregoing in having fixed H.P. apparatus in 
the platform, the hydraulic pistons being ^^co^nected with the lower 
ends of the elevators by suitable connecting ??ods* 

Machine Gun Mountings, m 

Light field caiTiages for machine guns for infantry and cavalrj 
are under trial, they resemble light field limbers, have fi*ames for the 
ammunition and fittings to mount the guns. 

Instructions for Care op Bear B<^leb HydrauI/IC Jacks. 

A moderate pressure must be constantly maintained on the leather 
packings of the hydraulic jacks, to preserve them in good condition 
and prevent leakage. "V^tlx this object when in use as part of the 
carriage, the cai'riage must be run back until it is in contact with the 
rear stops, and secured in that position by suitable skiddings placed 
between the front of the platform and the front transom of the 
carriage. The jack must then he pumped up sufficiently to throw 
the carriage on its rollers, and pumped up from time to time to keep 
the carriage in that position. 

Spare jacks in store must be pumped up in the Frame, store, 
hydraiilic jack," to keep the requisite pressure on the leathe‘^S 5 special 
blocks being supplied for usj^ with rear roller jacks. 

The latter must be lashed to the “frame " to prevent it falling, in 
the event of the pressure going off. 


Yavassecr Mountings. — Central Pivot. 
B.L. 8" Carriage and Slide. 


^ The carriage and slide are similar iif general form and arrange- 
ment t« those for the B.Lt 6" gun. • ^ • 

Each cylinder bracket of the. carriage forms a separate casting ; 
these are connected by^ two vertical trail soii^ and a bottom plate, 
foi'ming a»rectangular well. 


# 


TIae arrangemont of the capsqnares is similar to that in the 8'" 
broadside; carnage. . 

A Iming of manganese bronze is rivetecl to the under side of each 
cylinder bracket. 

The arrangement*' and construction of tlie hydx'anlic buffers are 
similar to those in jthe 8" broadside, but there is no hydraulic gear 
'for rnmiing' in. ' ■ ■ 

The eleTating gear is generally similar to that of the 8^' broadside. 
It consists of the Mlovin^ parts : — 


Arc of forged steel, 13 teeth, graduated to 15“^ eleTation and 
6” depression, in degrees, with intervals of 10 minittes. 

Wheel of cast steel, 24 teeth, diameter/' 

■ Sliaft for 'wheel, steel, 2'25'^ diameter, total length., . 

Pinion of cast st^el, 12 teeth, 5*75’’ diame^ier. 

Worm wheel of cast steel with gnnmetal rim, 46 teeth, 18‘3'^ 
diaipeter. 

Filction di^c clutch for worm wheel, consisting of fonr discs 
of gunnfetal 6” diameter; fonr discs of steel 6'' diameter ; 

^ ^ one ;375'' thick and three '25^' thick, one disc of steel 

7*5" diameter, and one steel spring washer. 

Shaft for worm-wheel of steel 2*25" diameter, total length 
18*923". 

Worm of for^ecfstteel. 

Guard for worm wheel of gunmetal. 

Sliding wdriff spindle of steel 1*75" diameter, 52*46" total 
length^ with collar and nut. 

^ Wheel for spindle, cast steel, with gunmetal bush, 83 teeth, 
15*756" diameter. 

Pinion for wheel, forged steel, 10 teeth, 3*98" diameter, with a 
long sleeve bushed with gunmetal. 

Shaft for pinion 1*5', L diameter, 14*51" total length, with one 
m*ought“iron collar and one nut. 

Handwheel for shaft of M:C.I. 24" diameter with handle. 

Bracket for pointer of cast-steql with two steel tap-bolts. 

Pointer, gun-metal, with steel stud aild nut. 

The slide is supported on four coned rollers over a fixed pivot 
plate, and is secured by four holding-down clips, one to each roller. 

The pivot plate is of the general central pivot type, but the teeth 
cut on the centre boss are spur, not worm wheel, and are inside the 
boss. These teeth gear with the teeth of two horizontal pinions, on 
vertical shafts working in bearings between the sides of the glides. ^ 
On the upper end of each pinion shaft is a worm wheel, which gears 
with a worm on a cross horizontal shaft, ""Worked by a handwheel on 
the outside of each side of the slide, through a train of spur gearing, 
clamped by an ordinary screw clamp. 

The right hand of the two pinions which gear with teeth of 
the^ pivot plate is a driving pinion, and the left hand tho"" trailing 
pinion. There are 13 teeth on the driving pinion but only 10 on the 
tmling pinion ; as the worm wheels and worms are the same for both 
. pinions the driving pinion will always be in advance of the trailing^ 
pinion.’ The worm wheel of %hC trailing pinion is connected with its 
shaft by a friction disc clutch* 

, ; ; The parte of .the gea<f are as follows 
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Pinions of cast steel, driying, 11 teetb, diameter ; trailmg, 
10 teetli, 6-366^' diameter, each with key and tap holt. 

Shafts for pinions of steel, 2'?5'' diameter, right hand 19" 
long, left hand 22-3" long. • 

Worm wlioels, gnn metal, 18 teeth, 10*026'^ diameter. 

Friction plates, 6" diameter, three of steel, three of manganese 
bronze, and one cover plate of steel, 7" diameter. 

Spring for clutch of steel, spiral, square in section, *625^^ To 
compress *47" with a load of l,&pO lbs. "and to stand 
crushing up close without permanent set. - 

Worm shaft of steel, 2" diameter, 62*82" long, with a wroiight- 
iron nut on each end. 

Two worms for shaft, of forged steel. 

Two covers for worm brackets, one each side, of sheet brass. 

Two wheels for ♦worm shaft, of cast steel, 22 teeth, 8*763'' 
diameter. 

Two training pinions of same dimensions, but formed with 
long metal bushed sleeve, each with stud pi wrought-iron 
14*535" long, 1*75" diameter. 

Two handwheels of M.O.I. 30" diameter, with handles 1^" 
long. -I 

Two gunmetal covers, with iron stops for brake handle. 

Two brake screws of steel. 

,, „ handles of wrought-iron. 


(,. 3 / 


The girder sides of the slide are connected at thj centre by a 
wrought-iron beam, which when the slide is in position is directly 
over the centi'al boss of the fixed pivot plate. There is a hole in the 
centre of the beam through w'hich a flanged cap of cast steel projects 
and takes a bearing on the top of the boss. The under surface of the 
cap is spherical in form and works on a bearing pivot of manganese 
bronze placed on the pivot plate. This beaming pivot consists of a 
disc 9*9" diameter, curved to a radius of 8*75", and about *5' thick, 
its thickness being adjusted to suit each mounting. 

The flange of the cap rests oi\the beam; eight vertical studs 
fixed to the beam pass through holes in the flange ; on these, above 
the flange are placed spiral springs, which can be adjusted by 
means of nuts, that any desired proportion of the weight of the gun 
and mounting can be taken on the cap, thus relieving the rollers of 
the slide. 

There is a gunmetal cover for the centre of the cap attached 
by four gunmetal screws. It consists of a circular disc 9" diameter 
and *15" thick. ^ ^ 

The springs are square in section *875", length 3*45". They 
ought to compress about *21" witSl a load of 6,000 lbs. Maximum safe 
load, 14,400 lbs. 

The axles of the rollers are eccentric so that they can he 
adjusted in their bearings as required. In the axles are lubricating 
c^Lannels, closed at the end by a square-headed metal screw 
plug, In^this plug there is also a channel, closed by an ordinary 
screw. ^ ^ 

A, folding platform of teak^on joint bracket of wrought-iroii is 
attached to 1!)ihe*rear of the slide. A loa^n^g craiie is fitted to the 
end of the Ipft side of this platform. It consists of a curved 
wrought-iron jib, fitted with^an eyebolt to take tl^hook of a tackle 
at the end, and*with a belaying pin at the side, \ 

(M.a) ^ " ^2 K 
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A. shield is bolted to the 'front of tlie slide as usual ; tMckness 
front plate l*25'V^f>P 

A cover plate for the training rack is attached to the slide at 
the centre underneath. It consists of a flat steel ring 70*3^'’ 
external diameterf in four segments, keyed iog(?thor and to the 
slide. ; " . 

Tlic following stores are loquirecl with each nioun ting : — ■ 

killing Tvy^asirro for hydraulic birffer. Tin's is a gallon measure 
of tin ]ria.t<jj; with a xnetal cock at lower oiul. It is 
^ marked, internally to show 1 quart, 2 (pmris, and 3 
querts. ^ 

Fuirnel ^of copper, with metal socket to' j^‘rew' into Talve box. 
This is the same as used "with 6^ HhP. 

Spanners, hydraulic buffer 

,(1.) Wroaghtdron. 9*75" 'long, for 'vtilve box ' cap, ■ by-pass 
valve, and gland of bj-paas valve. This is a tioiiWe eiuled 
■ . ■ fptxnmr, having jaws at one end and a square key way at 

the litlier. , ■ 

(20 Single ended spanner, with jaws and nibs, slightly bent, 
24" long, for plugs of cylinders. 

(3.) Single emded spanner, similar to above but 16*5" long, for 
gland of cylinder, 

1 eyebolt v’-.'^ght-iron, length 4*75^', for withdrawing roller 
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Appamfcos, anclioring, carriage H.P. 
jj ^ „ siege buffers 

j, lifting, 38 ton gun 

Apron, cloak 

Arcs, trarerting platform, graduated 
■ Axletrees, classification * 

5, table of , . . . . . 

„ transporting liowitzer beds 

}} j, L.S.^pIatforms 

>} f, nayal slides 

Barrows, coal 

„ entrencliing 
„ band 
,j magazine 

„ powder 

3 , projectile 

„ 3 , road 

3 , ,3 shingle 

3 , sack 

33 turf 

Bearers, mountain equipment 
Beds, E,M.L. liowitzer, 8^' 

„ „ „ 6-6'' 

3, „ 6-3" 

„ mortar 

Blocks, loading tackle 

„ pivot .. .. 

„ snatch, platform R.M.L. , . 

„ trunnion, transporting 
„ wood . . , . * * 

Boxes, ammunition, limber B.I;. 12-pr. 

„ „ „ Gatling 

„ ,, ,, 

,3 33 33 R.M.Lr40-pr 

5 3 33 33 33 ^^-pr. 

3 3 33 5 3 33 16"J>r. 

33 33 3 , 33 13-pr. 

53 33 33 33 9”Pr, 

33 33 33 33 

„ ’ fuze , , 

„ grease 
„ limber, siege 
• „ transporting bowutzer beds 

„ pack, transport, ammunition, Clarkson’s 

„ „ „ featlier 7-pr. 200 

O.K" ' 

.33:":.' ..'33 '33 ^33 

„ „ „ artificer’s 

„ „ „ implement » , . » 

„ „ • „ small stores « . .a 

3 , ^ „ sundries, tin .. •• 

5 , „ ,, veterinary stores 

Bixicket, transporting bed, libwitzer 

^ „ naval slides . . . . • 

Brakes, Alim’s* 


Brushes, piasaba . . ; . 

Buckets, sponge 
Buffers, hydraulic, circular 
„ „ • compression 


■# V 


lbs. 
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323 
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Bufars/liyclmulie, meg© ** 

„ , „ . VavaBseui? 

„ „ yoke mounting 

dmuglifc fittings * . ■ * . 


Page '■ 
■ 82 

■■ 

274 
. '70 


Caeolets . « . • ^ „ . . 

Cans, lubricating 
Gaiitecns, wood, liospital * . 

Caps, joint, chase, a 

„ mortar ^ 

n sponge 
Capstans, crab 

Cax*e of carriages and platforms (iron) 
Carnages, iield : — 

Catling 0*45" 

B.L.12-pr* .. 1. 

e;b.l 

B.M.L. 25-pi% 

„ Xd-pr. 

,, . 13-po. .. . 

„ O-pr.'’ 

' ,, 7-pr. 200 lbs’ 

,, 7-pr. 150 lbs. Gold Coast steel, 

„ 7-pr. „ „ wood 

Carriages, garrison, vide table page 

B.L. 12" . . . . . . 

„6"Mark"V.' 

I^Xark I'V* • # « • « 

E.B Jj. 7" 82 c?ft. iron double plat© 

7" 82* „ „ single plate •with 


Monorieif 
wood , * 


„ 7" 82 
. 7" 82 
„ 7" 82 
" „ 7" 72 

„ 40-'pr. wood . * 

„ 40-pr. iron sliding . 

„ 40-pr. lattice girdCr 
„ 20-pr. iron sliding 

E.ML. 16" . . 

„ 12‘ 5" iron sliding 
„ 12*6" small port 
„ 12" 35 tons . . 

„ 12" 25 tons . . 

„ 11" .. .. 

10" * . . * 

„ 10" smaii port 

9"' Moncriei 

7 :t:on8 ' 

„ 7" 7 tons Moncrieff 

„ 7" 6| tons double plate 

„ 7" 6 Hons single „ 

„ 80-pr. 

04-pr, 71 cwt. wood 
„ 64-pr. 71 
- „ 64-pr, 04 
„ 64-pr. 04 
„ 64-pr. 64 
„ 04-pr.68 
„ 64-pr. 58 

,, ' „ 64-pr. 58 ,, .. . 

garrison, coweritd rn’ral (iron) 
- Blid|n|5'meduTm -■■■ ■ 

Xb», ' 

i'ip w" ■■■ ■ tr ■ 


iompressor 


for hydraulic buffer 


iron 

standing 

sliding 6' 6" parapet 
6' parapet with circular buffer 
wonl ' 
iron sliding 
Monomials 


, 150 . 
71, 113 
161 
, . iia 
338' 

■ 338' 
327 

■ 290' 

' ■ 42 
'■ M' 

■ 18'. 

31 
SI 

' 33 
' 27 

32 
41 
21 

478 
272 
287 
604 
■■■ 194 

196 
.,','195 ,' 

267' 
164 
164 
152, 164 

197 
92 

199. 
■268 ■■ 
178 
186, 
178, 
177. 
177 . 
173 "■ 
176, 
170. 

■■ 267 ". 

163 "■■ 
■165 .. 
2Sil- 
200 ',. 
lOl^", 

164 
152, 154 
159, 205 

. 169 , 
, 204 

. 203 

» 153 

. 206#. 

, 267 

. 163 

. 194 

* 108 
. 109 
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Carriages, Naval :*— 

G!-ardner, 0*45'' . . ,, 




' Pa^e 

' ".k ' '464 


Gatling, 0*45. . ,« .. . . 




.. 463 


B.L. 6'' Armstrong , • . . 

« • 



.0^ 400 


„ Tavasseiir’s Broadside — 

4^', Mark I 




.. ■414'''' 


4", „ II 



• 

403 


% 6^ „ I k. 

, , 



.. ■■ 415 . 


6;;, „ II .. . . 



'0' • 0 0 0' 

.. ■■■:422 


6> „ I .. .. 


V 


.. 42S 


8" . . . . .... 




.*. ■ 443,' j: 


B.L. Vavasseur’s central pivot — 

* 4" .. .. 




449.-'': 


B" ^ ... 

< . 

« # 


- ... ,452 

Ik 

6'^ 


« 


. . 453 


8'' 



• 0 0 

: 502 . . 


E.B.L. 7" 




.. 353 


40-pr. . . . . . . 

. , 



353 


20-pr. iron, gun vessel . . 



0 0 %0 0 

.. 358 


20-pr. iron, upper deck . . 
20-pr. wood 




- .. " .,857 ■ ■ 


, , 


. . 

.. 363 


E.M.L. 12" 35 tons 




■ 877 > 


„ 12" 25 tons “ Belleisle 


• * 


.. ,,376 ■ .--J 


„ 12" 25 „ ‘"Giatton’’ .. 

• « 


A . . 

376 


„ 12" 25 „ ** Monaroh”. . 




.. 376 


„ 11" 25 „ Temeraire ** type 

1 • 



. . 375 


„ 10" 18 „ “Abyssinia^',. 

, , 

# 

• *1^ 


.. 375 


„ 10" 18 „ gunboat 

10" 18 „ “Hecate” .. 

, , 



k. 370 

'I;:;: 

. « 



.. 370 


10" 18 „ “Hercules”.. 

. » 



. k 370 


„ 10" 18 „ Eupert” .. 




.. 375 


„ 10" 18 „ “Sultan” .. 




.. 368 . 


„ 10" 18 „ “ Temeraire » 




. . 369 


„ 9" 12 „ “Plucky” .. 

„ 3" 13 „ “ Prince Alber 




■ 367, , . 





.. 367 


„ 9" 13 „ “Scorpion”.. 

* . 



.. 367 


„ 9" 12 „ service 




363 


„ 9" 12 „ “Shannon”.. 




. . 367 


„ 9" 12 „ “Sultan” 




. . 365 


„ 9" 12 „ “Wivern” .. 

■ , , 



. . 367 


» 8" 9 „ ,, 

• • 



. . 363 


» 




. . 362 


„ r^90cwt. 

• . 



361 


„ 64-pr. 64 cwfc. Mark I 

. . ■ ■ 



358 


„ 64-pr. 64 cwt. Mark II . . 

« . 



, • 3o8 


,, 64-pr. 64 cwt. Mark III 

■» . 



358 


„ 64-pr. 64 cwt. Mark lY . . 

• * 





„ 64-pr. 64 cwt. Mark Y 

, , 



859 


,3 64-pr. 64 cwt. Mark YI . . 




361 


„ 9-pr. boat, iron 

, . • 



*, , 460 


• •, 9-pr, „ wood . . 

, , 



kk 459 


„ 9-pr. travelling, steejL 

*. .. 



. . 461 


• „ . 9-pr. „ wood 




. , 461 


„ 9-pr. turret 




.. 466 


„ ^-pr, 200 lbs. boat, Mark I 

• • 



457 


„ ^-pr. „ „ Mark 11 

- „ • 7-pr. „ travelling ,, 

. . 



457 





462 


%„ 7-pr. „ turret 




* . 467 

; r ! 

^ Carriages, siege : — - 

^ B.L. 5" lattice girder ,* .. 




. . 499 

; - 1 

• ’ E.B.L. 40-pr. lattice girdcjf 




92 

• 

'* „♦ 1 40-pr. wood 

E.M.L. 8 " 70 cwt. howitzer . , 

••a 



76 

■i ' 

m 





„ • 8 " 46 cwt. „ 




91 

' I-;’ 

„ 6-6"gunH.P. • 

,, * 6*0” howitzer ** *. 




87 

;’ ‘ 

• . 




,■ 




2 K 


, 'V>i’ 

■ ■■ 
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Carnages, siege, con i in ued 
B.M.L. 6*3" „ 

„ ‘I'O-pr, l\Iarlc I ,* 

,5 40-p:r. Mark II ' • * 

• „ iiapr. to|4 OTerbank 

,, 2o-pr, ,} ff 
M.oriar lU" 

Q.f/ 

«» . Q » » * « * 


Carts ; 


Ambulance, O.??. ♦ 

Amnnuiiliou small ani| Mark T 
» » Mark II 


C>nl 

Duck , * , , . ♦ , . 

Fsiliguo . . . » , . . , 

Ferago . . , . , . , , 

Forgo ,, 

Hand . . . . . . , » 

Low, projeefcilo 
IVlalteso, Marks I, II, III, III special, and IV 
Sling,. .. 

Tip .. .. A, . 

Trencli ' , , , . ■ . . ' 

- Water, Marks I, II, III, and IVl » 

Cases, cartridge, leafclier , . . . 

„ „ Ciarksod’s . . . . 

„ carbine .. .. .. 

„ pocket fuze 

» „ tube .. .t .. .. 

Cases, slioti, 13-pr. . . ^ 

„ tangent siglif^I3-pr.. . 

„ time fuze 

„ tube box, naral . . . . , . 

Cliains, drag shoe , . 

Cheats, B.L., office 

„ „ pack transport 

Cleaners, 12-pr. B.L. j** 

Compressors, bow . , . . , , . . 

3S.O.C. .. 

„ self- acting . . , . ^ . . 

„ side plate . . . , . . 

„ wood . . 

CoTers, vent, slot 

Crabs, hoisting guns 
Cradle, 7^pr. 200 lbs. 


Deflectors . * 
Drags 

Drums, cable 


Ejectors " «* 

Engineer carriages , 


Filter, hydraulic Jack 

Forges, fleld 

„ packsatldio . . . . 

„ wagon 
Former®; wad 

Frames, store, hydraulic Jack 
Garlands 

i-Pituge presstm, 6*6" gun^* . 

^^fedes, wheel ' . . 

' iS, IsBhrallar ’ ,4 ■ ■ 
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Hamlspike, field .. .. .. .. .. .. .. ,% ,, 36,41 

„ garrison .. , ' .. . ■ ' ,, .. :.34X 

Biwal .. .. ... .♦ ... .. ... .... 469 

Itsirness, man , . , . , . , , . , , . . . . , . ^ 341 

Holdalls .. ♦. .. .. .. .. ' .. 73 

Jacks, lifting . . . . . , . , . . . . . » . . , , 73^' 332 

,, 5, hydraulic, carriages, garrison .. .. # . , .. , . 184 

sj 5) jj naval . . , , , . . . . . 368 

}» jj 3j )3 jj pull , . » , II • • * • • « . 369 

jj JJ 3) Or.S. .. .. A •* .. 336 

33 33 33 Taugye’s .. .. .. .. .. .. 332 

5, „ screw, Clerk’s .. ,, .. ,,® 103 

• . 

Keys, piston rod, Tavasileur, B.L. 6", Aj ® * • • . . . . t # 432 

Ladders, field telegi’apli .. .. .. .. # •• •• .. 12S 

Levers, brake nut, Yarasseiwr, B.L. 6", 0.3?. .. .. .. .. .. 456 

„ „ rear racer .. .. . . .. 896 

„ iron shod .. .. .. 341 

„ lifting joint . . . . . . , . . . 469 

„ pointed .. .. •!»*»• •• 342 

„ running out nut, Vavasseur, B.L, 6" .. .. .. .. 439 

„ wood , . . . . . , . . . . , .... , . *342 

Lift, hydraulic, small port, 10'^ . . . . . . . . . . . , . , 176 

12-5^' • .187 

3. „ slide, Baleigb. . . , . , . . , . , , , , , 394 

Limbers, field, G-atling . , , . , , . . 9 .... 51 

„ „ B.L. 12-pr .. .. .. .. 49 

„ „ E.B.L. 6-pr. to 20-pr. .. . . .. .• .. 19 

3, 3, E.M.L. 7-pr. to 25-pr. . . . . , . . . * . . • • 43 

„ mountain liM.L. 7-pr. 200 lbs. .. .. ^ .. .. 108 

„ naval . . . . . . , . .... . . , . . , 463 

„ siege mortar . . . . . . . , . . . , . . . . 77 

„ 5, E.B.L. 40-pr. .. .. .. .. .. 76 

„ „ E.M.L. 6*6^' gun . . .. ., .. ,, 91 

33 33 J3 40-pr .. .. 81 

„ „ 33 liowitzers 84, 86 

„ transporting bed, howitzers . . . . . . , . « , . . 157 

,, •* •• •* •• •• •• 369 

„ „ medium . . . . * . . . . , , , . , 308 

Machines . . . . , . . , , , 324 

Magazines, boat . , . . . . . . . . . . . , . . . . 469 

„ i^ortable . . 323 

Mauls ■ ,. ■ .. .. ■ .. .. '73'" 

Measure, hydraulic buffer, draw off . . , . . , . . . . . . 193 

33 33 33 filing 342 

Medium carriages . . . . . . . . . . . . . . . . . . 194 

„ platforms . . . . . . . . . . . . . . . . . . 251 

Miscellaneous articles, field . . c . . . , . . . . . . . . 69 

% , , jp „ garrison . , r ^ . . . . . . . . t . 337 

„ „ mountain.. a-. .. .. .. 110 

« „ „ naval ^ t .. .. .. 465 

„ *,i siege .. .-3 . .. .. 100 

Packsaddlei’j, artillery . , . . • . . . . . . . 114 

Panels . . . . . . . . . . . . . . 119 

^ Pans, dri^, h^’draulic buffer . . . . . . . . . . . . 342 

Pivots . . . . . . . . . . . . . . . . . . . . 294 

„ blociks . . 294 

^ l>lugs . , . . . . . . . . . . 295 

'•Planks, mo^intf guns .. . . 343 

„ trail ^ . . . . . . . . . . % . . , . . . . . 104 

Plates, fuze . . . . . . . . . . . . . . • . . . 471 

„ ground, siege ♦ . ♦ . . . . . . . > . . 104 

„ movin^gmis .• .. •* .. 343 



sweep, Moiicrieff , .. . »* ' .. .. . » ' ,,.298 

„■ wheel, pMform, siege . .... .. 104 

l%tfom8, gx^D imd Im* plafcform Biedium Ho, 15 *. .. *, «. 21X 

” mortar, octagonal deek *. ,« *. . . *. . 158 

, .„ siege, Clerk’s .. 97 

. , ' „ doul^e “decked. . ... .. .' i,. .. 98 

„ „ B.M.L.*howitzer hods .. .. .. .. 99 

.Phitfoms, traversing : — 

. ILL. 12" ^... ■■ , .. ... . ' 276 ^ 

E..B.L. 7", S2ewt, /' ... .. ■ ■ .. ... .. ..207,251 

. ^ „ 7'',72cvvt. .. ■ .. .. . 211 

■ „ 40-pr ^ 208,252 

„ 20“pr. .. .. .. ... 253 

E.M.L. 13-5" .. .. .. .. 2« 

12", 85 tons ■ *. .. .. .. .. . . 239 

■ 12", 25 tow .. .. ... .. . .. . 236 

„ 11" .. .. .. .. .. .. .. 236 

„ 10" .. .. ... .. .. .229 

„ . ' . .. .' .. .. 220 

„ ,, , 8"^' .. . .. ; .. .. ■ .. .. . .. . 212 
„ 7", 74ons . . . ■ .. .. .. .. .. 214 

7", 6|tons ■ .. . .. .. .. .. 212 

„ 80-pr. .. .. ,, .. 207,209 

„ 64-pr., 7lcwt .. .. .. 209,210, 211 

„ 64“pr., 64 cwl. .. .. .. .. . . . . 256 

64-pr., 58 cwt .. .. , . 207,209,210 

Medium, Ho. t * . . . . ■ . . . . . . . 261 

„ 2 ** ** <« .. .. ... .. •* 252 

.... • . . . , . ' ,■».*. 252 

4. , ■ .. , ... , ,252' 

5 .. ■ .. . ■ .>.* . . .. . , ' .. '252 , 

'6' ... ' . . ■ ».'■..■■■ • « '« • ' • « ..... ■ . • . . 253 

„ 7 .. .. .. .. - ' .. ■ 253 

„ 8 256 

■ „ 9 ■ 258 

10 .. ,, 258 

11 .. .. .. •. 210 

„ ■ 12 .. .. 210 

„ 13 . .. .. .. ■ ... .. ,, .. .. ■ 210 

■ „ 14 .. .. ■ .. .. .. , .. .. •. ■ 207 

■„ ■ 15 .■ .. .. .. ,. 211 

■ 16 . .. ■ .. .. 209 . 

.17 . .. ■ .. ■ .. .. . ■ *. ... 208 

■■■ „ ■■ ^ 18 ■ .. ... ■ .. ... ■ ,, .. . .. .' . 209 

. ■ 19 .. . .. ■ .... .. ... .... 211 

Plugs, pivot . . . . . . 205 

Pockets, 2-5" equipment .* 119 

Poles, telegraph . . . . * . . . , * 125 

Pontoons .. .* .. .. .. .. 323 

Pontoon j^agons .. ...... .. .. », 122 

Posts, picket. . . . . . . . . . . , . 7'4, 

Pumps, air B.M.L. 6'6" gun . . . . . . 104 

„ „ B.L.6" „ .. V .. 290 * 

Kacers , . . * . * ^ , . . . . . . , * 297 

Rack, entrenching tools , , . . 120 

Eollors, carnage, repairs, eccentric axle . . .. 800 

n . n hearings for aides .. .. *. 167 

' ground .« .. .. .. .. .. .. .r 843 

• " - jj, , scotch *• ’**• «t #* .« ft ^ ^ « . 8^ 

„ shifting ' .. >. .. .. .. 7. .. 50 

Bopwjdra^.. ** .74 

parbuckling .* •* * ,. 844 

; ' preventor ,♦ .7 ,« 844 



ms 


Saddles, carriage, Md 
Scotclies for garrison ser nee 
Scotenes, recoil siege seryice . , . . 

Seivagees .. 

Shafts, numbered series .. .. 

Sheers. , ■ , , » , ■ *. ' * , , . , . 

Shoes, drag . • , . . , . , , . 

"■ 5 , , siege , ... ; 

„ % garrison 

Skids,. ..... .. .. 

leighs .. 

ilides 

“ Yayasseur ” broadside . . 

„ 8'' „ ^ C.P. .. 

5 , 6" Armstrong, , 

6" “ Yayasseur ” broadside . • 


^ O.P. .. .. 

broadside, Mark I 
„ Mark II 
C.P. 

broadside, Mark I 
„ Mark II 
C.P. 


6 // 

5" 

» 5" 

R" 

,, y 

,, 

„ 4f' 

B.B.L. r .. .. 

„ 40.pr. .. 

„ 20 „ iron, upper deck. . . . 

„ 20 „ gun yessel. . 

„ 20 „ yrood 

R,M.L. 12," ‘^Belleisle ” type . . 

,j IP' “Temeraire’* type 
„ 10" Alexandra " „ 

„ 10" gunboat . . 

„ 10" “Hercules” 

„ 10" “Shannon” 

„ 10" “Sultan” type .. 

„ 10" “ Superb ” upper deck . . 

„ 10" “Temeraire” 

„ 9" “ Audacious ” type 

„ 9" converted for coaling stations 

„ 9" “Lord Clyde” .. 

„ 9" “Plucky” ^ 

„ 9" “ Raleigh ” type .« 

„ 9" service 

9" “Shannon” 

„ 9" “ Sxiltan ” type , . 

„ 8" converted for coaling stations 

„ 8" S.S 

„ 7" 6k tons 

„ 7" 90 cwt. 


0 


'i 


64- 

W- 

64 

cwt 

, Mark 

I 

64 


64 

37 

Mark 

II 

64 

„ 

64 

77 

Mark 

III 

64 

» 

64 

33 

Mark 

lY# 

64 

n 

.64 

37 

Mark 

Y 

64 

31 

64 

37 

Mark 

YI 

64 

3) 

64 

>7 

wood 


64 

3i 

71 

77 

77 


9 

}) 

boat, iron 


9 

33 

>3 

wood 


7 

33 

3J 
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Pago 
19 
344 
106 
^,'344 
^ 74" 

330 
..74 
106 
. 315 
' ,346 
311 

.. . 446 ’’ 
502 
■402 
43:5, 
'455 
418 
424 
452 
414 
410 
.450 
355 
355 

378 

379 
355 
398 
398 

396 

397 
395 , 
397 

394 
397 

395 

391 
212 
394 
394 
394 
390 
394 

392 
212 
386 
384 
381 
379 

379 

380 

381 
381 
381 
355 
365 
460 
459 
459 
326 


Slings^, 

^dSaners, “Yavasseur” elevating gear . . .. 410 

5 , hyd^lic buffer . . .. .. .'9 ^ 347,472 

„ Orc^uanoe artificers . . . . • • » • » . • • • * 347 

„ tightening chains, 38 ^nd 35 ton platform , . ... , . . . 347 

Sponges, field * . . • . • • • • • * 



514 


Sponges, siege ^ .. 




■ . . 


. . . . lot) 

„ garrison .. .. 




. . 


. . . . 545 

Stages, loading . , 




. . 


.. .. 347 

Standards, swivel, Gatling.. 




. , 


.. 405 

Staves'^iul .. .. • 




1 . 


. , ... 557 

8jb*]c, head .. 






.. J20 

Swingloirces. . .. 





. . 

75,107,472 


Aiiilmliiiuv 
Boiii . . 

lut'liij geiioral 


• iron aBtl steel 


SI 

iii 

^i| 


,5 AVOO<l . , 

Garrison. j::eneral * • 

„ nietHum 

„ wood ^ « . . 

lyfoiUTieiT , . • . * . 

]\1'ountain« . . ** « . 

Kavul «« 

,, tratellin;;*^ 

^ E.M.L., rio,l2*ir L.S. .. 
fciiege, iron and steel , . 

5 , wood , . - , . 

Single plai e . . 

Trans))orfc 

“Y'avasseur’^ .. 

Tables, iniseellaneous 
Axletreos » . ? 

fraiwpoHing 
Arcs, gradiiided 
Barrows, prc^joei ilo, ♦ ^ 

Beds, mortar and bowit 2 !cr* . 
Bloebs, pivot 

Briislies, gun . , « « 

Caps, nHii’tar , . ♦ . 

„ sponge.# .. m,. 

Cases, cartridge 
Chains, drag, field 
» ,, siege . . 

Drugs 

,Qjns * » '. ■ . » ■ 

Pivots 

Platforms, Rjr.L., 7" to 12 -ff' 
PlatforniHj medium , . 

Plugs, pivot . , 

Baeors . . , . 

Backs, traversing . . 

Banimers, garrison . . 

„ naval . . * . . 

„ siego 
Side arms, garrison . . 

„ naval . , . . 

„ siege . * 

Slidosrbottt .. 

,4 B.Mi. iron,. *. 
Vavasscur ” . , 

wood*. .# ' 

Slings ♦ . . . * . 

. Sponges, ^rrison . . , 

„ naval . . . . 

' •; ^ 'Whebli ' .# 

■' Slides j-r. ' ■/„ , 

^ Xtoadihg * #4 

i ' ; : " ^ ##- 




i’ V. 
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:! 4 i, 
457 

475 
475 
-175 , 
478 
4t)5 
152 
259 
107 
485 
461 
ICMf 
78 
75 
101 
402 
400 

, 2 ' 

465 
299 
517 
.155 
201 
538 
558 
359 
59, 407 
72 
102 
510 
528 
205 
215 
407 
205 

207 

208 
515 
471 
, 101 ^ 
515 
471 
1(41 
457 
57H 
400 n 
55-1 ^ 
52 C> 
515 

lUO* 

(> 

548 

540 


iiiiiiiiiiiill 


iJ ^ 


515 


Tackles 

Mounting guns in caseinates 
Slinging side arms, 38 ton guns 
. Tampeons, field, 

„ garrison . . 

Tampeons,. mountain . .. 

„ ■ ■ nayal ... 

Tanks, sponge 

Trestlk loading . . . . 

Trucks, mi.ners 

\ „ projectile, Moncrieff 

„ submarine mining. , 

„ transporting 

Turnsciws, •platform, 12*5", connecting cliain 


Tfield 

I monntain . « 


Valise 


Vavasseur mountings . • 

Wadliooks .. «« 

Wagons : — ■ 

Air line . , 

Ambulance . . 
Ammunition and store, B. 
Ammunition, B.L., 12-pr. 
„ E.B.L. 


A. 


E.M.L., 40-pr. 
„ 25 „ 

5 , 16 ,, 

3} 13 „ 

,3 9 „ 


Artillery 
Bakery .. 

Bread and meat 

Cable 

Field Hospital store 
Forge, lock under . . 

„ B.A., Mark I 

„ „ Mark il 

,3 E.F. . . 

G.S., lock under 
„ E.E. 

Office. . 

Bliarmacy 
Blatform 
Pontoon 
Sling , . 

Store, E.A. 

Timber, E.E. 

Transport 
Wasbers^ .. 

Wedges 

Wheels, classification 
„ construction 

j, tables 

Wrenches, forked, platform, wood, medium 
f „ » eifge, ground 

Tokos. BX., 12" 285 
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326 

340 


: 349 
121 
4^3 
351 
351 
132 
318 
132 
474. 
351 

:58 '■ 

121 
4G0, 502 


106, 345, 471 


499 
144 
« 22 ■ 

55 
20 
53 
53 

53 
54' 
52 

54 
23 

139 

138 

123 

147 

137 

56 

57 
■■ 127 

137 
126 
.126 
147 
77, 300 
122 
313 
60 
127 

500 
13 

351 

1 

7 

0 

351 

351 




il 




■ 




. ” r^- ^ ^ >■ "' 


